















ЛЬ: „л. зд аыаьчлыйбыњь. 


PRODUCT 
ENGINEERING 





Devoted to Product Creation, Design and Improvement 


A McGRAW-HILL PUBLICATION 


+ JANUARY 1931 + 


Price 25 cents 








34 


o akin uiii: +: 





Electric shovels are giving miners the joy of easy gang work 
instead of sour, brooding isolation. |n one coal mine they 
are playing a part in a mechanization program that is reducing 
cost per ton twenty-five per cent. Thus, the work of the 


product engineer is affecting our whole social structure 
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MOUNTED’ to your order 
° ° ‘THE POWER DIAMOND 









Improving the Machine Sales Appeal I 
with Special Attention to Motor “Drive. 


They can work outa compact, effi- 
cient drive in many cases that will 





In order to — in a highly 
competitive market many aggres- 





sive manufacturers of machinery 
or appliances are either designing 
new products or redesigning the 
old ones... 


to...secure lower production 
costs. 

Io ...secure readier acceptance 
by improving: appearance. 

to...get better performance. 


Master Engineers, because of 
their long and intimate experience 
with special motor applications 
of all kinds, are in an excellent 
position to help you on all c 
tions involving the motor drive. 


THE MASTER ELECTRIC 


STOCK$ CARRIED !N PRINCIPAL CITIES 


MORE THAN /OO SERVICE ee 


Y30 7o 1O #.P MASTER! Not More Than 40° 


ELECTRIC CO. 


lower cost,improve efficiency and 
enhanceappearance. Some Master 
Motor special applications of this 
type are shown here. 


We do not stop with the design 

. Master production facilities 
have been geared to produce these 
"special" applications almost with 
the same rapidity and ease with 
which standards are produced in 
other plants. 


Won't you let our engineers 
look over your motor drives ? 
There is no obligation and you 
may find it profitable. 


COMPANY, DAYTON, OHIO 
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THE TIME 


GROWS SHORT 


B SINESS DEPRESSIONS are terrible 
things. They are to blame for the one great 
failing of our present industrial system—periodi 
unemployment for those who want to work, and 
who must earn money to support dependents. 
Yet, like wars, they have at least a few mitigat- 
ing features. One of these is the general elimina- 
tion of dead wood in the shape of needless routine, 


When 


income is large, and production and sales activi- 


obsolete practices, slow-moving products. 


ties demand all the energies of executives, the 
wasteful items do not get the attention they should. 

Particularly is this true of designs that have 
fallen from public favor. Executive interest is 
directed elsewhere, and the product engineer lacks 
either the authority or the initiative to force con- 
centration on the product and its design. 

But when the business tide recedes the product 
engineer has his opportunity. ‘The sales depart- 
ment demands a new design, or a re-design that 
will catch the public fancy. The manufacturing 
department pleads for something to make. 

For a year, now, just such conditions have been 
current. And certain product engineers have 
taken advantage 
products sufficiently in advance of familiar ones 
to attract the buyer and create business in spite 


of them and have developed 


of general dullness. 

Unquestionably, we are nearing the end of de- 
pression and approaching the period of revival. 
When we get well into that period it is inevitable 
that the attention of executives will swing back 
to production and distribution details. And then 
the product engineer who has not proved the im- 
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his function by his accomplishments 
during this year will slip back to relative obscurity, 
and will have the old struggle for attention to be- 
gin all over again. 

But there is still time. 
up the next peak of prosperity more slowly than 


portance of 


Business always climbs 
it coasted off the last one. Many a product can 
still be improved in soundness of technical design, 
excellence of performance, and attractiveness of 
appearance before the rush of buying makes it 
possible to market products of lesser merit, and 
thus increases competition. Product engineers 
who have made progress can consolidate their 
positions, and those who have yet to get going 
can make a start. But start they must, because so 
many improvements and innovations are on the 
way in almost every field that the company which 
pins its faith to the design of last year will find 
that faith misplaced. 








* PRODUCT ENGINEERING 


Maximum Capacity 


with Minimum Dimensions 


P. IWER shovels for loading cars in mines 
must of necessity have many features not re- 
quired of similar materials-handling equipment 
designed for operation in the open. Unusual 
compactness is one of the outstanding require- 
ments. Low mine drifts limit the permissible 
vertical height for operating the shovel. Often, 
in moving from one place of operation to another, 
the machine must travel through passages having 
extremely low head room. This condition must 
also be provided for in the design of the machine. 
Closely spaced mine pillars limit horizontal di- 
mensions and working clearances, and require the 
machine to have great maneuverability. 

As is common to equipment of this character, 
mine shovels must be strong and durable and in- 
volve a minimum number of adjustments. Yet 
these machines must be light enough to be trans- 
ported readily between distant locations. Also, 
the control must be such that the shovel may be 
operated with the greatest rapidity, as the unit 
of tonnage that can be handled by such a ma- 
chine is necessarily restricted by its limited dimen- 
sions. With it all, automatic features must be 
incorporated for safety and to prevent breakage 
from careless operation. 

Mine shovels must be capable of cleaning up 
relatively small piles of ore from the floor of the 
mine. For this reason, and because of the fact 
that the machine is required to operate in re- 
stricted spaces, the open-top scoop type of dipper 
mounted for horizontal digging was adopted in 
the design of the Thew type S mine shovel de- 
scribed in this article. The dipper moves into 
the ore pile horizontally, simulating in all of its 
movements the action of a man shoveling. 

[he accompanying drawings and illustrations 
show the general construction of the machine. 
[he dipper is trunnioned on a cast nickel-steel 
cross member, which in turn is fastened rigidly 
to the ends of two parallel tubular legs of the 
boom structure made of 6-in. steel pipe. Each 


leg is pivoted at its other end to a crosshead 


By EMERY J. WILSON 


Consulting Engineer, Thew Shovel Company 


An electric mining shovel for 
operation in restricted space 
without sacrificing capacity and 


working range 


mounted in a horizontal guide on either side of 
the rotatable superstructure. Each crosshead is 
attached to a link chain, called a crowd chain. 
The chains pull the crossheads. In this way the 
dipper is crowded into the ore pile, or retracted. 
A turnbuckle is 
inserted in each crowd chain for adjusting the 


The maximum stroke is 7 ft. 


chain tension. Both crowd chains have their 
driving sprocket keyed on to the same shaft, on 
which is also mounted a fusee drum. ; 

Horizontal travel at the lip of the dipper is 
necessary. It is obtained automatically by the 
fusee drum, one end of the boom hoisting cable 
being fastened to this drum. As the fusee drum 
IS keved to the chain sprocket drive shaft, its 
rotation is at all times in synchronism with the 
horizontal movement of the dipper. The conical, 
spirally grooved fusee drum is designed so that 
the amount of cable wound or unwound exactly 
compensates for the length of cable required to 
maintain horizontal travel of the boom and dip- 
per. Loosely mounted on the same shaft with the 
fusee drum, but driven by an independent motor, 
is the hoisting drum for raising and lowering the 
boom. The hoisting cable is rigged as shown in 
the drawing, one end winding on the fusee drum, 
and the other end on the hoisting drum. 

Instead of separate teeth, the lip of the dipper 
is provided with a single high-manganese steel 
casting, the working edge of which is serrated. 
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SMALL BUT POWERFUL, these shovels can operate in 
confined spaces, handling two-ton loads with great rapidity 


This type of lip has been found exceptionally sat- 
isfactory for handling ores. A bronze bushing 
for the pivoting trunnions, is riveted on each 
side of the steel plate dipper. The trunnions are 
a press fit in the boom end-tie casting. A latch 
holds the dipper in position. 

Automatic dumping and a quick return to the 
latched position is essential for rapid manipula- 
tion. Therefore, the pivoting axis of the scoop 
was very carefully located with respect to the 
centers of gravity of the empty and loaded dipper 
so that upon release of the latch the dipper dumps 
and returns to the latched position. \s shown 
in the elevation, when the dipper approaches its 
extreme discharging position, a plate on the back 
of the scoop engages a pair of latches, each of 
which is directly connected to a spring bumper. 
Thus, there is no shock when the dipper IS 
dumped. After discharging its load, the dipper 
returns automatically to its digging position. 
Release of the latch for discharging the dipper 
is accomplished by pressing a pedal, located con- 


venient to the operator’s foot, thereby braking 


the rotation of a retrieving drum on which the 
latch cord ts reeled. The added tension on the 
cord pulls the latch open as the dipper boom is 
moving forward. 

Underground mining shovels are usually pow- 
ered with electricity. Poisonous exhaust fumes 
and also the presence in mines of methane gas 
prohibit the use of internal combustion engines 
while steam or compressed air would be impracti- 


cal and inefhcient. Electric current is furnished 


t 


to this tvpe of mine shovel by plugging-in a flexi- 
ble cable. 

Space restrictions require that the number of 
motors emploved should be kept at a minimum. 
On the other hand, it is not desirable to use a 
great number of clutches in such a machine. All 
of the power is furnished by three dust proof a.c. 
reversing motors of the elevator type, having a 
starting torque of 220 per cent of normal. АП 
of the motors are ball-bearing equipped and op- 
erate at a speed of 1,000 r.p.m. They are mounted 
on the turntable or superstructure. 


The entire control of the machine during the 
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PLAN AND ELEVATION showing compact arrangement of the units 


working cycle is electrical except tripping the dip- 
per. Greatest rapidity of manipulation in such a 
machine can only be attained by the quick stop- 
ping of all and the 
drifting. Therefore each motor has mounted on 
shaft a 
which automatically releases only when the motor 


movements elimination of 


its armature magnetic solenoid brake 


circuit is closed. The solenoid coils can be re- 
placed quickly so that there will not be any pro- 
tracted shutdowns because of the coils burning 
auto- 
when the boom crosshead reaches the 


out. Limit switches shut off the current 
matically 
and also when the boom has 
When the 
and the hoisting cable slack- 
ens, a limit switch stops the motor automatically. 
All three motors drive through totally enclosed 


The whole electrical 


limits of its travel, 
been elevated to its maximum height. 
dipper hits the floor, 


worm gear reductions. 


safeguarded with the time- 

Current at only 220 volts 
The shovel is also grounded by a sepa- 
rate ground wire included in the feed cable. This 
insures safety of the operator against electrical 
shock. 

One both the horizontal 
travel of the boom structure and for propelling 
the tread truck. А jaw clutch is 
mounted on each end of the extended armature 
shaft of this motor, the solenoid brake being lo- 
cated between the motor frame and a clutch lo- 
The 
jaw clutch at the rear end connects to a worm re- 
duction gear unit that drives the shaft on which 
the crown chain sprockets and fusee drum are 
mounted. On the forward extension of the same 


equipment is further 
limit relays and fuses. 
is used. 


motor is used for 


continuous 


cated at the rear end of the armature shaft. 


motor shaft is a jaw clutch for connecting to an- 


,. 
 - 


, 


—— 4^4 
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- Sw! TR ‘4 amp. secondary circuit that energizes magnetic 
а - ELE. - ° ° ё ° 
E" —— s contactors for the motor circuits. The four 
€ “SWINE RH. quadrant positions of each lever control the move- 
d -5wINE LH . е . . 
—_ f ments as designated in the accompanying diagram. 


COLLECTOR SNOR — 
NELTASK с) Е 1 


Double contacts may be made at all four inter- 
mediate quadrant points of the right-hand con- 
trol. Thus, with the right-hand lever any of the 
|| following combinations of simultaneous motion 
may be obtained: Crowding and hoisting, hoisting 
and retracting, 





retracting and lowering, or 


CROWD wt 505,20, "- U 
CROWD-TRAVEL CLUTCH LEVER 


۴ | lowering and crowding. 








Clockwise or counter clockwise rotation of the 
turntable is controlled from the left-hand lever. 
In the forward and rear positions of this con- 





— CROWD-HOIST-TRAVEL CONTROLLER 
a- CROWD OR TRAVEL FORWARD 
Db — HORN IN OR TRAVEL BACKWARD 
م‎ 
- LOWER a bs P ary cirenit actnatee < tic 
MESTRE u s troller the secondary circuit actuates a magnetic 
designate direction hand switches are thrown for 


Letters 
contactor which releases the solenoid brake on 
the swing motor, permitting the turntable to float. 
other worm gear speed reducer which, through During the crowding operation, by means of elec- 
gearing and shafts, drives the two tractor axles. trical interlocks, the 
The details of this drive are described below. A kept free to rotate. 


different movements 


turntable is automatically 
Should the dipper hit a heavy 


lever on the deck of the superstructure throws 
the two jaw clutches on the motor shaft simultan- 
eously, one into engagement and the other out. 
Thus it is impossible to operate the crowd motion 
when the machine is traveling, and vice versa. 
Arrangement of the other two motors, one for the 
vertical movement of the boom and the other for 
swinging the turntable, are shown clearly in the 
plan view. The last motor is rated at 12 hp., 
while the other two motors are rated at 20 hp. 
each. 

A mine shovel of this type having of necessity 
a relatively small dipper capacity, can be oper- 
ated economically only when it is capable of being 
manipulated rapidly enough to give a large daily 
tonnage production. ‘Therefore, the control 
the machine must be simple and require a mini- 
mum of movement and strength on the part of 
the operator. 


Two levers, held vertical or 


neutral position by springs, are located conven- 
iently, one for the operator’s right hand and the 
other for his left hand. ‘The levers, which re- 
quire only 14 in. movement, operate switches in a 


piece of ore a glancing blow, the turntable will 
swing freely, thus preventing eccentric loads and 
their resulting stresses. 

Details of the control and drive for traveling 
are shown in the section view of the truck. [n 
order to travel, the operator throws a lever on 
the deck of the machine, making the hoist motor 
inoperative so that the dipper cannot be lowered 
during traveling. This same lever also throws 
in the jaw clutch on the forward extension of the 
crowd motor shaft and throws out the jaw clutch 
on the other end. ‘The motor is then connected 
to the worm gear that drives, through bevel pin- 
ions, the central down shaft of the tractor. The 
section view of the truck shows how the drive is 
transmitted finally to the two tractor axles, driv- 
ing the tracks at two diagonally opposite corners 
of the truck. 
locating the tread take-ups, which allow 4-in. of 


This diagonal arrangement permits 


TWO BRAKES, held in contact by the spring acting 

on the bell-crank, are automatically released when 

the central jaw clutch is shifted to the left for 
travelling or to the right for steering 
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adjustment, at the other two diagonal corners. 
Travel is controlled by the steering wheel 


shown. With the wheel in the neutral position 


the propeller shaft cannot rotate. For straight 


line travel, the wheel is turned clockwise, which 
locks the propeller shafts together, causing them 


t ‘ 
LO оа ( 


n the same direction for straight line 


travel Ihe traveling speed is 5U It. per min. 
Revers ng the driving motor, reverses the direc- 
tion of travel. Counter clockwise rotation of the 


steering whee shifts the double ам clutch on the 
LES, causing Opposite rotation of the 
tractor axles, thus steering the machine. Revers- 


the driving motor steers the machine in the 


Ing 


opposite direction. Actually, the machine turns 
almost about its own axis, a feature of very great 
value for working in close quarters. 

On account of the conditions under which the 
machine must operate, all the gears are totally 
enclosed in water tight casings and all bearings 
are protected against the entrance of dirt. To 
minimize lubrication problems, all gears are run 
in oil... Ball or roller bearings are used wherever 
feasible. The worm reductions have phosphor 
bronze gears and hardened steel worms with 
bushed journals and ball thrust bearings. Low 
manganese steel castings and chrome manganese 
shafts, axles and clutches are used. No cast iron 
IS used. 

Net available lifting force at the lip of the 
dipper is 2 tons, but the average dipper load 
is only about '» ton. ..X complete cycle of oper- 
ations requires 30 sec., the machine therefore being 
capable of loading at a rate of 1 ton per min. Only 
one man is needed for operating. The machine 
has a maximum dumping radius of 14 ft. 4 in., and 
Its overall 

Vertical 
For dumping at a height 


a working height up to 8 ft. 6 in. 

dimensions are relatively verv small. 
height is only 7 ft. 1 in. 
of 3 tt. 8 in. a minimum working clearance of only 
7 tt. 6 in. is required. For traveling through a 
low drift the boom may be hooked up and the 
\-trame easily and quickly folded down, the ma- 


chine then requiring only 4. ft. 1075 in. of head- 


room. The rear end of the turntable swings on a 
6 tt. 3! , in. radius, making is possible to operate 
the machine very close to mine pillars. The 


11 


l 7 
OVerall 


width of the machine is only 6 ft. 3 in. 
permitting it to pass through narrow spaces. 
Ihe total weight of the shovel is 13 tons. 


When it is to be moved to a distant place, it is run 


up à ramp and onto a special steel car truck which 
transports it to the new working place. The 
shovel is loaded on the car and unloaded under 


its own power. 
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On the Square 


Bv PAUL B. SwINTON 


URING our discussion of a new design, I 

made a remark to Edwards, chief engineer 
of the Steel Specialties Company, that the circular 
and square cross-sections were the simplest. 

“I agree with vou as to the circle, but not in 
regard to the square," he replied. "In ordinary 
usage the square section is simple to handle, but 
it has a few peculiarities. In the first place, hold 
a square bar in a vise and hit the overhanging end 
à blow, and it bends crooked, that is, about one 
of the diagonals. The reason is simple enough. 
Figure it out, and vou will find that the least 
moment of inertia in a square is that having a 


And the stiff- 


ness or resistance to bending is proportional to 


diagonal of the square for its axis. 


the moment of inertia. 

“Now there is another peculiarity about the 
square cross-section. A square beam set on edge 
will be stronger if you plane off the top and bot- 
tom corners so that the vertical depth between the 
flattened corners will be about 85 per cent of the 
original diagonal. On account of the very small 
area of metal in the corners, cutting it away de- 
creases the moment of inertia less in proportion 
to the decreased depth. Hence, the section modu- 
lus is increased. 

“Another way of looking at it: Consider that 
when a beam bends, the metal in the section 
stretches and is stressed, within the elastic limit, 
in proportion to its distance from the neutral axis, 
in this case the horizontal diagonal of the square. 
Greatest stress would be at the top and bottom 
corners, but the area in the corners being very 
small, the effectiveness of this highly stressed 
material will be correspondingly small. Cutting 
away the corners subjects a greater area to the 
maximum stress. [n addition to this, all points in 
the section from the neutral axis outwards are, 
for a given maximum stress at the outermost 
fibre, subjected to a higher stress when the top 
and bottom corners are cut away. The result is 
that the resistance of the bar to bending is greatly 
increased. 

“Of course, a good design should never have 
sharp corners subjected to high stress, but it is 
interesting to note that cutting away the corners 
may eyen increase the section modulus.” 

“That sounds very much like saying a little 
man is stronger than a big one,” I commented. 


“He might be at that, if he were better pro- 


portioned,” laughingly answered Edwards. 
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PROGRESS IN METALS 


Physical 
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machining properties ous m S [here was little 
in the papers, in general, to give the designer or product 
development engineer any conception of the progress 


lately attained in the application of materials \ study 
valuable for 


While the 


the comparative 


Boston's paper, however. 1$ 
metal-cutting 


on cold-drawn 


of Professor 
the 


results were 


machinery 


ste 1$, 


designer of 
only 
information is applicable to design as effected in the 
| material. 

Prof. A. E 
the physical properties of the newer 
and steels at 
while duplicating somewhat the work done bv manufac 


cutting of any 


Research by White and C. L. Clark on 


chromium-nickel 
high 


chromium-manganese temperatures, 


turer's laboratories, assembles the data into a continuous, 


comparative study. It is to be noted that the load 
carrving ability of the chromium-nickel steels at high 
temperatures is superior to that of the chromium 


although tensile strength seems to in 
crease substitution of 
The chromium-nickel 
the KA2 class, and other high-chromium alloys is in 
the difficulties in 
machining them have been overcome, making an ever 


manganese steels, 
the 
stainless 


with manganese for nickel 


use of steels, steels of 


creasing, and many of casting and 
broadening field for machine and equipment parts 


NE of the features of metal progress during the past 
vear is the advance of the light allovs, notablv those 


of magnesium. In eight years the consumption of 
magnesium for mechanical parts has increased about 
twenty times. and during the past vear the price has 
dropped from about a dollar a pound to less than fifty 


This from the production 


developments and increase 


reduction has 
] 


cents come 


consumption, not from gen 


eral market conditions [he use of magnesium alloys 


has extended from airplane engine pistons to wide usi 


m reciprocating machini ts | his, because of the 
weight reduction, results in less wear and vibration 
Some of the magnesium alloys show surprising phys 
ical properties in structural parts. but where high 
streneths are required, aluminum allovs are used. Over 
hanging parts, especially where. tl overhang must hb 


counterbalanced, and parts that 
machine operator, are now more and more 
light 


magnesium-aluminum-manganese castings give streneths 


allovs instead of in cast iron 


those of good high-test cast without 
] 


the stiffness of thes 


as high as 
brittleness, 


Iron 


and alloys in the 


da 


extruded form has been shown to b: as nut as eighte n 


times that of the same weight of ordinary stee! M 


Research and Practical Applications 
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desires. Cast steel seems also to be entering a 
with the modern that 


have tensile strengths well over 100,000 Ib. per sq.in. and 


- 1 
апоу сам steels 


develope nt of 
1 
l 


are very uniform. Improvement is due not only to the 
alloy elements, but to improved foundry methods. bet 
ter deoxidizing and degasifving, and to regulated heat 
treatment. There has been a healthy rivalry among steel 


foundries, iron foundries, malleable iron. producers. and 
forgers that has resulted in the bettering of the products 
of all. 


eee 
\RE 


development and application. 
tantalum in the earth than there is gold, but it is now 
being used to line valves and piping in chemical machin 


METALS have also entered a new stage of 
There is probably less 


ery because no single acid except hydrofluoric will attack 
it. The put in 
extremelv thin, but thev can be successfully welded into 
a solid unit The tantalum from 
\ustralian tantalite, since the columbite con- 
iut if 
metal 


linings being acid-resistant parts are 


has been 


\merican 


coming 


tains only about half as much of the metal 
experiments now In process work out, the rare 


columbium, which predominates in the American ore, 
will be used extensively for such articles as watch cases, 
where the beautiful white color and absolute corrosion 
resistance will be valuable, and the metal tantalum will 
be a by-product instead of the reverse procedure which 
is now the case. Tantalum, which has a steel color, 
and is less attractive than columbium, is destined to 
find its greatest uses where high acid resistance and 
super-corrosion requirements are to be met. and where 
the cost will be warranted by the conditions \t present 
its price is about eight times that of silver 
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designers are likewise feat о the-w through 
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colors by adding nickel. ci t. or otl TIT ( 
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proper mixtures of the w metals almost , dag 


can be obtained, and the stainless steel trim of buildings 
is being matched in nickel brass 


course to plating 
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FRANKLIN ENGINEERING 


By Edward S. Marks 


Chief Engineer, H. H. Franklin Manufacturing Company 


S AN organization, the Franklin engineering 
|, чанбаи has been found by experience to 
function smoothly and efficiently. A glance at 
the accompanying chart shows that its work is 
divided more or less according to units or major 
assemblies of the car, rather than by models of 
complete cars. This has the important advantage 
of giving each engineer a detailed knowledge of 
his specialty, and is a definite help in aiding him 
to benefit by accumulated experience. 

From the chart it is apparent also that we are 
laying much stress upon smart appearance in our 
product. About half of our engineering staff con- 
cerns itself partly or wholly with this phase of 
our work, for we recognize that it has a most im- 
portant effect upon sales. Our stylist, who is a 
well known body designer of experience, gives all 
of his time to items affecting appearance, such as 
the lines of the car and its appointments. Other 
body engineers deal with color, trim, finish, and 
related items, as well as with structural con- 
siderations. 

Although we do not manufacture our own 
bodies, all except our custom bodies are made to 
our own designs and specifications in every detail, 
and are painted and trimmed in our own shop. 
Contact and co-operation maintained with sup- 
pliers closely approximates that which would be 
maintained were all work done in our own body 
shops. Our body engineers also work in close 
cooperation with sales and other company execu- 
tives to make sure that such items as color of 
finish and upholstery meet the rapidly changing 
requirements of customers who are interested in 
these items and their bearing upon style and ap- 
pointment. 

As the organization chart shows, our stylist 
and custom body engineer report directly to the 


chief engineer. The stylist serves largely in an 


STRESSES 


Edward 5. Marks, 
Chief Engineer of 
Franklin, is also the 
nominee for Vice- 
President representing 
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advisory capacity, although constantly working 
with other body engineers, who must supervise 
all details of construction, and contact directly or 
indirectly through the assistant chief engineer 
with chassis engineers on all items that affect both 
body and chassis. 

Engineers who may be accustomed to think of 
an automobile body merely in terms of external 
and interior appearance may be surprised at the 
importance attached to it in an automobile engi- 
neering department. In reality, such a body is a 
complex structure, subjected to severe stresses and 
involving so many items which affect user satis- 
faction directly, that it merits fully, all the engi- 
neering attention bestowed upon it. 

Design, test, and development of the Franklin 
chassis and its various units are not neglected by 
any means. They receive constant attention from 
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APPEARANCE 


ten or more engineers whose functions are out- 
lined in the chart and who work under direct 
supervision of the assistant chief engineer, though 
reporting in some cases on particular problems or 
projects directly to the chief engineer. 

Each of the engineers concerned with chassis 
work, as well as the body engineers, have fairly 
well defined functions, but specific jobs are as- 
signed either by the chief or assistant chief engi- 
neers, as occasion requires, and several of the 
group have authority to make requisition, subject 
to approval of the assistant chief engineer, for 
certain work by others in the group. ‘Thus, for 
example, the motor engineer may call upon the 
chief draftsman, test enginéers, experimental 
shop, or laboratory for work in their particular 
fields, or upon one of the chassis engineers for 
items that involve both engine and chassis. 

Major design work on chassis units is handled 
chiefly by the motor engineer and two chassis 
engineers in cooperation with the chief draftsman. 
Experimental construction, including much of that 
on bodies, is done by our experimental shop or 
through it by outside shops. ‘Tests required are 
conducted either in the research laboratory, the 
metallurgical laboratory, or under two engineers 
The 


development engineer is to some extent a free 


in charge of road tests on various cars. 


lance, reporting mostly to the chief engineer on 


particular new problems, such as the blower for 
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cooling air, which in the new design recently de- 
veloped consumes less than half the power form- 
erly required, yet has an increased output. 

All drawings for production items are discussed 
with the production department to assure mod- 
erate manufacturing costs prior to final approval 
by the chief engineer. They carry full specifi- 
cations as to size and material which must be met 
by the purchasing department in buying from out- 
side sources. New materials or equipment offered 
from outside sources must undergo test and be 
placed on the approved list before purchase for 
production cars is possible. 

Most of the engineers are requested to write 
weekly reports to the assistant chief engineer on 
work completed or in progress. Significant items 
in these reports are combined by the assistant 
chief engineer into a report made to the chief 
engineer, who in turn reports to the general man- 
ager of the company. ‘This not only provides a 
permanent record for reference by those inter- 
ested, but enables those in authority to keep 
track systematically of the status of projects in 
progress. 

Aside from customer contacts made through 
sales channels, a systematic effort is made to keep 
the engineering department in active touch with 
service problems. To this end a department for 
servicing customer cars is maintained at the fac- 
tory under close supervision of two test engineers 
who promptly report any defects or difficulties 
encountered, so that immediate steps can be taken 
to avoid similar faults in future production. 
Reports from field service departments, also, are 
followed carefully, with a view to eliminating all 
possible occasion for customer dissatisfaction. 
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Books f | 
ooks for Engineers 
Г 
SE = STRENGTH OF MATERIALS. Vors. I anD Il By 
I = S. Timoshenko. professor of engineering mechanics, 
University of Michigan. 362 and 364 pages, re 
ка y. 6x9 in. Cloth board covers. Published 
C; ) I PLATI е: H Shannon hay D. Va Nostrand Con bany. Hm f 50 Fowrth 
| Cloth board covers l7 New York, N. Y. Price, Vol. I $3.50, 
log | par [ni Vol. II $4.50 
A | i [HE author has done a notable piece of work in bring 
WITILE this book is a specialized text, it will be found ing together in two volumes a very comprehensive pres 
of considerable interest to the engineer and designer 1n entation of both the elementary and the advanced theories 
general fields because of the present universal employ- of mechanics. The first volume contains, | 


ment of sheet steel and tin plate 
The first three chapters review the whole subject of 


iron and steel, including definitions of the various types 


of steels 


The book then takes up progressively the 
principles of rolling sheet steels, the continuous rolling 
and metallic 
lhe appendix includes material to 
purchaser in the specification of sheet-steel 

"Sheet Steel and Tin Plate" is a book that 
should find frequent use in any engineering-department 
library. 


of sheet, hot-rolling, annealing, cold-rolling, 


coating processes 


aid the 
products 


t 


HANDBOOK OF CRANE INFORMATION. By M. F. Beetham, 


Crane Engineer, Whiting Corporation. 147 pages, 
5x73 in. Semi-flexible covers. Published by the 
11] fing Cor poration, Harvey, Ill. Price $2 


THIS comprehensive little book is a compilation of data 
and formulas entering into the selection and design of 
| \ccording to its publishers, it 
represents the results of some thirty-five years of experi 


various types ot cranes 


manufacture. Diagrams, tables, and design 
used throughout, showing standard clear- 
OV rhead 


ence nl Crane 


formulas are 


ances [fot electric traveling cranes, general 


dimensions of gantries, ranges of speed, duty, and cycle 


analysis for cranes, and design of runways, bridges, 


trollevs, and other crane details and accessories 
+ 
| MI OF MECHANISM FOURTH EDITION b 
S i Allyne L. Merrill, and Walter H. 
5 Pages Оол J Cloth board covers. 
v Jol Vil Sons. [n 110 Fourth 
N. ] rice $3.50 
HE fourth edition of this well-known colle ое {‹ xtbook 
ew relatively Í r ch neges from thx previous 
the subjects of chain drives and universal 
( g ven Idition ttention. reflecting 
( rtance of these two machine elements 
covers the of mechanical movements, 
he subject by studying the motions of funda 
nental : hine elements acting in various combinations. 
D eebraic. methods of analvsis are 
senti \ great number of illustrative problems and 
heir solutions are given throughout the text | his 
S value to designing engineers who wish to 
use t! for reference purposes, for which it is well 
lantad 


according to 
the author's preface, principally material which is usually 
1 the 
opinion of this reviewer, very few engineering schools 
give undergraduate courses which treat the subject in 
the thorough and extended manner presented bv the 
author. Though confined mostly to the elementary 
phases, the subject is treated more comprehensively and 
thoroughly than is usually found in such textbooks. 
Solutions to practical problems, some of an advanced 


covered in courses in our engineering schools. In 


nature, are given throughout. 

Volume II, devoted to advanced theory, was written 
primarily for advanced students, research workers, and 
designers, and treats of the more complicated phases of 
the subject, such as curved beams, thin plates, buckling, 
and stress concentration. The concluding chapter deals 
with the mechanical properties of materials 

Designing engineers will find these two volumes valua- 
ble for reference purposes and advanced study. The 
great number of solved problems contained in each vol 
ume aid considerably in understanding the subject matter 
presented, and may be used as a check to verify the 
proper use of the formulas by which analytical methods 
are substituted for empirical design. 


+ 
[HE CONSTITUTION OF STEEL AND Cast [RON By 
Frank T. Sisco, Metallurgist, 332 pages, 6x9 in 
Cloth board covers. Published by the American 
Society for Steel Treating. 7016 Euclid Ave 


( lew land. Ohio. Р?) ICi 83. 


ENGINEERS who feel the need of reviewing, or per 
haps bringing up to date, their knowledge of the physical 
and chemical and iron, and the 
effect various heat-treatments, will find. this 
book helpful, especially in these days when at 
the 
metallurgist is an asset to any engineer 


\lthough called an 


structure of steel cast 


thereon of 
least a 


speaking acquaintance with terminology of the 


“elementary discussion,” and writ 


ten in terms which engineers with a background of 
technical education will not find it difficult to follow, 
the book is sufficiently advanced to merit study by any 
engineer who does not already possess a thorough knowl] 
edge of the subject treated. It was, in fact, written 


24 educational articles which 
the American 
here is, however, no lack 


form of 
[Transactions Of 


originally in the 
have appeared in the 
Society for Steel ‘Treating. 
of continuity, for the articles were planned to constitute 
the volume 


present 
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Stress Analysis 


ESCRIPTIONS of 


strain gages appeared in the 


typical 


April number of Product Engineer- 
ing. In this article, the author 
shows how to use these instruments 
and how to interpret the resulting 
data for analyzing the stress dis- 


tribution in old and new designs. 


By T. W. GREENE 


Development Engineer 


The Linde Air P! 


DRAIN g: 


k eneineer 


wes, under certain conditions, 


simple and convenient means of deter 


mining stress distribution in 
used both for 


improvements in future designs by strengthening weak 


structures. They may be 


checking the design and for effecting 


sections to obtain the ultimate of economical design 
all parts of the structure of equal strength. The use of 


the strain re is not limited, 


gag as is too frequently be 
lieved, to the laboratory alone, but can be used in the 
field to measure stress distribution in a structure 


it is fabricated, after 


alter 
even it is Im service, 

Strain gage analysis is based upon the fundamental 
relationship between stress and strain. When a load is 
applied to an body, the body stretches or 
deforms. As long as the proportional limit of the ma- 
terial is not exceeded, the strain will be proportional to 


elastic 


atford the 


by Strain Gages 


the corresponding stresses set up in the material, and 
when the load is taken off, the body 
inal form. In Fig. 2 is shown the relationship between 


stress and strain, typical of 0.10 to 0.20 carbon steel 


returns to Its orig 


when subjected to a one-dimensional stress. It will be 
scen from this curve that for a stress of 10,000 Ib. per 
sq.in. inch of metal ate if the 

shorten if approximately 
and for 30,000 Ib. per sq.in., approximately 
0.001 in., or three times as much. Thus, if the deforma 
tion of the metal measured, th« [ 


each will elong load 15 
tension, Or 


0.00033 in.. 


compression, 


stress, 11 


Is accurately 


of a single dimensional nature, can be calculated by the 
simple formula: 


ç el 
where s stress in Ib. per sq. in. 
í unit strain in in. per in 
/ Modulus of elasticity (approximately 


29.000.000 tor 


steel) 


Ihe constant relationship between stress and strain 


ceases when the proportional limit of the material ts 
is 


` ` IÍ «1 ] 
exceeded Consequently, the me 


í et р 1 nat - ++ r +] reat riit 
iormation ої the material atter the proportio 


is exceeded cannot be evaluated in terms of stress, then 


only value being to indicate the relative deformation of 
the elements in different parts of the structure On 


of the load after the material is stressed beyond 
the elastic limit, the original elasticity 


reiease 
generally. returns 
below the elastic limit though the material does not return 
to its original length. The difference in the length of 
the body as a result of stressing above the proportional 





12 


limit, as illustrated in. Fig. 1, is known as a permanent 
Bet. 

Strain gages are instruments for measuring the strain 
produced in the material when a structure is subjected 
As the deformation is very small, the instru- 
Sev- 


to a load 
ments must of necessity be sensitive and accurate. 
eral types of strain gages are described in an article in 
the April, 1930, number of Product Engineering. Es- 
sentially they consist of two conical prongs or metal 
contact of the instrument with the material, 
being movable in reference to the other. Its 
movement is greatly magnified, either directly or through 
a multiplving lever system, for recording on a dial gage 
or other sensitive indicator. Thus, deformations can be 
measured accurately and conveniently. The instrument 
is usually held in the hand and applied successively to 
the gage lengths under observation by inserting the 
conical steel points into drilled holes. 


points LOI 


one point 


HE procedure and method of taking strain gage 

measurements is simple, although often sufficient care 
is not exercised to obtain accurate readings. The results 
obtained when improper or careless preparation and 
method of taking the readings have been followed are 
not only of no value, but if accepted will give misleading 
interpretations. One fault of many investigators lies in 
attempting too many observations. It is better to make 
only a few determinations at anticipated critical points 
and make these observations accurately than to make a 
large number, which, even if they should be accurately 
and tediously taken, are duplications and of little 
informatory value. 

\s stated, strain gage measurements are simply meas- 
urements of exceedingly small deformation of the ma- 
terial in the gage lengths under observation. The mag- 
nitude of this movement for 2-in. gage length is only 
0.0002 in. for steel under a stress of 3,000 Ib. per sq.in 


40.000— ə, — — — 


— 











Fig. 1 


TYPICAL stress strain diagram. Low carbon steel 
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Thus, to measure such minute movements there must pe 


variation in the contacts ot the instrument 
with the material. To accomplish this, small holes must 
be drilled accurately at a correct distance apart in the 
material. If properly drilled the conical points of the 
strain gage can be repeatedly seated in the same pair of 
holes without changing the reading when conditions re- 
main constant. With proper holes the instruments can 
be moved and seated in other gage-length holes for ob- 
servation so that several points can be investigated with 
the same instrument. The procedure recommended in 
drilling the holes is to remove all paint, scale, and rust 
at the points where the holes are drilled. A small area 
about 4 in. in diameter should be ground, filed, or lightly 
hammered with a ball peen hammer so as to present a 
flat surface for drilling the perpendicular hole. These 
areas can be located with the double punch standard gage 
supplied with the strain gage. After the 
cleaned, gage points should be accurately punched, using 
the double punch standard. The prick punching should 
be very light, just large enough to be seen and guide the 
drill. 

The holes should be approximately ;?,-in. in diameter, 
or about the size obtained with a No. 56 drill. The holes 
need not be more than yẹ in. in depth. A reciprocating 
drill is recommended. ‘The usual hand drill with the 
bevel gear drive on the side is unsatisfactory as it is 
practically impossible to steady the drill to give a true 
hole. Also, the usual twist drill is too flexible for this 
work. A small center drill having the drill portion about 
;*,;-in. in diameter is recommended. The center drill has 
the necessary body stock, can be accurately chucked and 
will give a true hole, whereas the usual twist drill will 
give a slightly elliptical hole, which materially influences 


no error or 


surface is 


the accuracy of the reading. 

Too much emphasis cannot be placed on the importance: 
of drilling accurately the gage holes. The foundation of 
strain gage readings, in fact the whole investigation, 1s 
based on the accuracy with which these holes are drilled 
The holes should not be beveled, the best results being 
obtained when the edges are at sharp right angles to the 
surface. It is desirable after drilling to turn the conical 
points of the double punch gage around the hole a few 
this will wear off any very slight burrs that may 
Before taking observations the strain 


times ; 
affect the readings. 
gage should be inserted in the holes at least a half-dozen 
a natural seat and to observe if 
If the readings vary, new holes 


times in order to wear 
the readings repeat. 
should be drilled. 


N taking readings, the procedure is to take first 
the zero readings on the standard reference gage which 
two accurately spaced holes in the punch 
frame supplied with each instrument. The readings 
should then be taken at all the gage points of the struc- 
ture and the zero readings rechecked on the standard 
reference gage to see if any change has occurred in the 
The dial should then be turned or set to 
compensate for the differences in the zero readings and 
all the strain gage readings taken again. ‘This should be 
repeated several times until the variation in the succes- 
sive readings at any gage point is less than half the 

the dial. ‘This procedure, of course, 
should be followed for each increment of loading. 

\ temperature change during strain gage observation 
materially affects results. A 10-deg. temperature change 
produces in steel a change in length of approximately 
0.000066-in. per in. Thus any temperature change dur- 


consists of 


zero reading. 


division of same 
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edge of manhole showing cause of failure 


by strain gage tests 


ing observations may introduce a decided error 
urements. Wherever possible, the structure should be at 
approximately the same temperature throughout the time 
of observation, if necessary, postponing the tests until 
this condition exists. If the standard reference gage is 
of the same material as the structure and is placed on the 
structure, it will somewhat compensate for temperature 
change, provided that no temperature stresses be set up. 


111 meas 


N a large structure it will usually be impossible to 

measure the stresses in the beams and columns caused 
by the dead load. It will only be possible to measure 
the stress caused by the actual live load or assimilated 
live load. If, however, the initial strain gage readings 
were taken before the column or 
and the readings taken again after the structure is com- 
pleted, it would be possible to determine the dead load 
stresses, as well as any live load. 

The head of a large oxy-acetylene welded tank was 
subjected repeatedly to a hydro static pressure of 900 1b. 
per sq.in., three times the design working pressure of 
300 Ibs. per sq.in., and tested by means of strain gages. 
This vessel was 5 ft. in diameter, 42 ft. in length, having 
a shell plate thickness of 1) in., and manhole head of 
14 in. The stresses set up around the opening were 


beams were erected, 
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ly high by strain measure- 


found to be exceeding 
ments. In fact, the readings showed that the metal 
yielded continually under each application of the test 
pressure, which condition would inevitably lead to failure. 


gage 


The strain gage measurements are shown plotted in 
Fig. 2. As a result of such strain gage investigations, 


fabricators have set about strengthening such openings. 

Another important development in connection with 
strain gage investigations, principally as a result of 
testing oxy-acetylene welded vessels, has been in the 
design of pressure-vessel heads. The practice in the 
past has been to use heads dished to a radius equal to 
the diameter of the tank, and with a sharp radius 
knuckle where the head joins the cylindrical shell. Strain 
gage measurements have shown the stresses to be exceed- 
ingly high, particularly on the inside surface at the 
knuckle where fatigue cracks cannot be so easily detected. 
This investigation has led to changes in codes and 
specifications for pressure-vessel designs in which ellip- 
soidal shaped heads are required instead of the former 
standard type. Strain gage investigations of ellipsoidal 
shaped heads having a ratio of axes of 2 to 1, or depth of 
dish of one-quarter the diameter of the tank, have shown 
the maximum stress approximating the stresses else 
where in the shell. 


— s sss 





ELECTRIC MOTORS for Special . 


PPEARANCE and compactness frequently 
PA demand that the motor be incorporated as an 
integral part of the machine. Special motors must 
be built to meet special conditions, both as regards 
electrical characteristics and mechanical design. 
Motor manufacturers have taken the lead in mak- 
ing it possible for the designer of motor-driven 
machinery to procure the best motor that will 
meet specific requirements. All progressive manu- 
facturers of electrical motors offer engineering 
service to assist the designer in specifving his 
motor. As one chief engineer in charge of motor 
design said, “All that our customer's designer 
need do is tell us what he needs a motor for, and 
we will design the motor to meet his specifica- 
tions.” 

It is the purpose of this series of articles to 
present to the designer of motor-driven apparatus 
some of the things that have been done and are 
being done in semi-standard and special motors. 
Standard stock motors will also be referred to. 
Tvpical examples of various designs will be illus- 
trated and described. 

The very smallest motors are usually special, 
though some of them have been so designed that 
thev lend themselves readily to general applica- 
tion. hese small motors include those for 
meters, instruments, toys, phonograph turn tables, 
and similar devices. One of the most common 
applications for this type of motor is in electric 
clocks. 

In the accompanying Fig. 1 is shown a phantom 
view of the Telechron motor, manufactured by 
the Warren Telechron Company, for driving 
electric clocks, recording meters, elapsed time 
recorders, and other recording instruments in- 
volving the time element. 


s solely dependent upon the frequencv of the 


[ts speed of rotation 


energizing alternating current. Most power sys- 


CY 
tems maintain the current frequency at a specific 


average 


e value bv means of a master clock. This 


keeps the synchronous motor driven device in 


exact time, and by virtue of the refinements in 


the electrical design of the motor, synchronous 
speed will be maintained even when the voltage 


Ї 
drop exceeds 25 per cent and temperature condi- 
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tions vary from 0 to 100 deg. F. Special motors 
can be furnished for operation at sustained tem- 
peratures even outside this range. 

Electrically, Telechron motors consist of a two- 
pole field excited by a coil drawing power from a 
single-phase a.c. circuit. Copper shading coils 
on one of the pole arms give a rotating tendency 
to the magnetic field by causing the flux through 
that arm to lag behind. ‘This causes the rotor, 


comprised of thin, hardened magnet steel having 





Fig. 1 
ALI MOVING elements of the Telechron motor 
shown in phantom view are inelosed in a sealed 


brass case 


exceptionally high magnetic remanence, to rotate, 
its polarized section tending to follow the rotating 
fux. The speed of rotation of this motor is 
3,600 r.p.m., this being reduced to the desired 
amount through a train of gears. 

MI rotating parts of the Telechron motor are 
enclosed in a tightly sealed brass case, the neck of 
the casing containing the rotor. Like the General 
Electric refrigerating mechanism, no oiling is re- 
quired, as sufħcient oil for the life of the motor 
is supplied at the time of manufacture. The com- 
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| Applications 


The first of a series of articles 
dealing with semi-standard 
and special motors built into 
electrically driven devices and 
machines. ìn this article, small 
motors for clocks, recording 
instruments and light power 
requirements are considered. 


plete sealing eliminates all possible trouble that 
might arise from dust collecting on moving parts. 

Normally, the direction of rotation of the driv- 
ing shaft of the motor is clockwise. However, 
the rotation may be reversed by inserting the 
motor casing on the opposite side and making 
the necessary changes in straps, posts, and other 
small parts. 

Telechron motors are available as a standard 
article in several types and sizes, each designed 
for a certain specific field of operation. The 
light-duty type is suitable for small power require- 
ments as in recording meters. Another type is 
made for larger power requirements as in multiple 


recording meters. One type is designed for 


and another 


greater power at one rev. per sec., 





to develop greater strength at slower speeds. Гуо 
of the available types are reversible motors. 

A type of motor, made by the Diehl Manufac- 
turing Company and used in the Grigsby Grunow 
Majestic combination radio and talking machine 
for driving the turntable, is illustrated in Fig. 2. 
It is an induction motor with squirrel-cage rotor 
having the slots skewed in order to obtain silent 
operation. One of the features is the governor 
and method of speed regulation. The governor 
weights consist of two brass cubes attached to 
each end of a flat strip, centrally mounted on the 
motor shaft. One face of the cubes is fastened 
against the face of the strip. The center of 
gravity of these weights being eccentric to the 
strip, the centrifugal force exerted on the brass 
weights puts an eccentric load on the strip, bend- 
ing it slightly so that brake felts on the strip bear 
against a molded composition drum. In the cen- 
tral section of the illustration may be seen a 
portion of one of the governor weights extending 
out on the right side of the brake drum. The 
drum is mounted freely on the shaft but is pre- 
vented from rotating and held in its longitudinal 
position by an eccentric pin in the lower end of 
the vertical speed regulator shaft fitting into a 
mating hole in the hub of the brake drum. Mov- 
ing the regulator arm slides the drum along the 
motor shaft, adjusting the distance between the 
brake felts and the governor arms. In this way 
a fine and positive adjustment for speed variations 
is obtained. 

The motor has a one-piece cast-iron frame, 
and a one-piece ground shaft with a worm milled 
directly on the shaft. A Micarta worm wheel is 
used, insuring quiet operation, and is mounted on 


the vertical shaft, driving the turntable at 78 or 


— 


Fig 

SQUIRREL CAGE indus 
tion motor for driving 
talking machine turntable, 
with mounting showing 
use of springs, felt, ani 


cork friction drive 
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Fig. 4 
SELF SYNCHRONOUS motors wired for oper 
ating remote control on radio. Only the five 
lower wires are required for the motor control 


3 


33 r.p.m., as may be required. The main motor 
bearings are Navy specification phosphor bronze, 
while the outer shaft bearing is polished cast iron. 
Both ends of the motor shaft bear against ball 
thrust bearings mounted to provide for end thrust 
adjustment. The net weight of the motor is 6 Ib. 

The motor is secured to a round steel mounting 
plate by a 3-point double spring suspension, with 
felt interposed between the springs and the mount- 
ing plate. This completely absorbs vibrations or 
shocks which would otherwise be transmitted to 
the turntable. A 6-in. round hole is cut in the 
motorboard, and the motor placed in position by 
fastening the mounting plate to the motorboard 
with four screws. ‘The turntable is driven by a 
cork friction disk on the turntable shaft. This 
disk also acts as insulation against mechanical vi- 
bration and protects the motor shaft worm in case 
of accidental rotation of the turntable when the 
motor is not in operation, or when the turntable 
is stalled during operation. 

Considerable attention has been paid to make 
the motor attractive in appearance. It is finished 
in durable black lacquer with all steel parts heavily 
nickel-plated to prevent rust, and the fittings fin- 
ished in statuary bronze. 

Another type of motor for similar purposes is 
that used for driving the Victor Radio with Elec- 
trola. This turntable driving motor is an induc- 
tion disk motor similar in construction to the ordi- 
nary watt-hour meter motor used in measuring 
house current. ‘The motor is constructed on a 
cast-iron frame at two opposite sides of which 
are mounted the inductors, each consisting of a 
current coil below and a voltage coil above. The 
rotor is merely a disk and is mounted on the shaft 
or turntable spindle, and, as shown in Fig. 3, ro- 
tates through the air gap between the current and 


voltage coils. 
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A fly-ball type governor driven off of the shaft 
by a worm drive maintains constant speed, a small 
metal disk at one end of the governor turning 
against a vaseline impregnated felt friction pad 
attached to the speed regulator arm. The pad 
is held against the rotating governor friction disk 
with a spring whose tension can be varied by 
turning the speed regulator screw. ‘This adjusts 
the speed of the motor by regulating the pressure 
of the friction pad against the governor friction 
disk. 

Inasmuch as the induction disk motor forms 
practically a purely inductive load, its power fac- 
tor is consequently low. In order to obtain the 
additional power required for home recording on 
the new combination Victor Radio with Electrola 
instruments and still maintain the constant speed 
of 78 r.p.m., a 4% Mfd. condenser is connected 
in series with the current coils during recording, 
and is shorted out of the circuit during the “play 
back" or when playing the ordinary records. Thus 
the power factor is raised when greater power is 
required for home recording, and lowered when 


less power is needed to play the records. 





Fig. 3 
MOTOR SHAFT drives turntable directly in this 
induction disk motor with fly ball governor 
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Fig. 5 
MOTOR MOUNTING on remote unit for con- 
trolling radio 


This type of motor also meets the essential re- 
quirements for turntable motors, namely, constant 
speed and silent operation. 

Sometimes it is desired to duplicate mechanical 
motions between distant points electrically, that 
is, without the interposition of mechanical link- 
ages. Though patented originally in about 1894 
by Nicola Tesla, it was not until comparatively 
recent years that the self-synchronous type of 
motor, capable of performing such duty, was ap- 
plied commercially to any extent. ‘Today it is 
being used to transmit water level indications in 
the locks of the Panama Canal to a central record- 
ing station, and in the U. S. Navy to relay in- 
stantly from the conning tower to the gun position 
definite information with reference to gun fire. 
The self-synchronous type of motor is also used 
to control the lighting in the Chicago Civic Opera 


Fig. 6 
ADJUSTABLE BRACKET mounting and chats 
drive of controlling motor on radio 


House, to record boiler room instruments read- 
ings at a central point, to control valves, and what 
is probably its most generally known application, 
for the remote control of radio sets. 

In Figs. 4, 5, and 6 are shown the wiring dia- 
grams between the remote control and the con- 
trolled unit, a picture of the remote control unit, 
and the application of the controlling motor to a 
radio set, as manufactured by the Howard Radio 
Company. 

The principle of operation of the self-synchro- 
nous motors or rotoformers is very simple. The 
three phase fields of the two motors are intercon- 
nected as shown. Voltage of a polyphase circuit 
or equivalent thereof is impressed on both arma- 
ture windings, setting up a rotating magnetic field. 
Displacement of one armature sets up an unbal- 
anced voltage, resulting in a current that serves 
to pull the armature of the other motor into the 
same position. With both armatures in the same 
position, the voltages are balanced. 

Sometimes ball bearings are used in these mo- 
tors. In the experience of the Howard Radio 
Company, a good bronze bearing will give less 
vibration. Also, a more accurate fit can be made 
with a properly machined bronze bearing than 
with a ball bearing. ‘This is very important as it 
is essential that the gap between the rotor and 
the stator be kept close to specified tolerances in 
order to obtain accurate reset operation of the 
motors. For the same reason, a high grade of 
material and workmanship is required throughout 
the motor. 

Incidentally, the requirement for sustained 
noiseless operation in small motors has resulted 
in the preference, by many manufacturers, for 
bronze sleeve bearings instead of ball bearings. 
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be varied trom 2 to 16 in. by 4-in. steps. Transverse 
e spacing is adjustable by the intermittent feed. 
Fabric 100 in. wide, plus 2 in. overhang or selvage on 


l side, can be welded of wires varying in gage from 
NO. 14 to No. O NI hardened 
| 


straightening rolls from reels behind the operator or off 


material is fed to 


The transverse 
feed 


Positioning is automatic 
side and sheared automatically, 


wires, fed from the 
| through 330 deg 


of the cycle, and are at 
rest for 30 deg. for Ihe longitudinal or 


welded 


mto the 


cutting off 


ed during half the cvcle, and ar 


uring the other half. One stay wire is fed 


is being welded. Pres 


~ 


preceding wire 
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les control the weiding current 


current, no 
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bem admutted until a pressure exists 


flatten the 
It is direct motor driven, 


Other hardened straightening rolls finished 


fabric as it leaves the machine 
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Superimposed Diagrams 
for Studying Link Motions 


By G. B. KARELITZ 


late Lrojesso 


( nn1 1 niTers111 


PATHS of points on 
the common slider 
crank mechanism plot 


ted in the usual man 





ner and superimposed 


\REOUENTLY, full-size plot of the motion of a on a large drawing board or on a floor. Successive posi- 
link mechanism is required. As a rule, the mecha tions of all links corresponding to various locations ot 


°. ° ° . 1 - 1 —À 1 1 tvi 
nism 1s of a single degree of freedom, that is, the reference link are then obtained by cons 





the position of one link, called the reference link, defines This process is impractical when mechanisms of large 
completely the position of every other link of th size are considered However. a full-size diagram of 
mechanism. The following refers only to this type of motion may be constructed on a sheet of paper of 
mechanism, and further, only to those motions lying size just sufficient to contain the largest path of n 
in parallel planes, this last permitting the paths of a he ethod. while not original with tl utl 
points of the mechanism to be projected on one 1 lane. ntlv not widely known 
such as the surface of the drawing papei Considering the slider-crank mechanist 

lo obtain an exact full-size diagram of the motion of | three points. .1. the mid-r« T 
various points of a mechanism, a full-size skeleton sketch necting rod, and C are plotted, the like numbers indi 
1S made with lone straight edges ind beam compasses INO ¢ Irresponding points Lhe lagrams ' 1 ( 

iv now be shift pat ems St l уз 
on that the corresponding initial positions, marked 
zero, coincide. For this particular case, the diagrams 

CC and BB have to be | t 
Fig.2 he З отог Сенын : 
TN Ї ( \1 IC respecti Г 
с diagrams 71.4, Б B and re 
FT. TT m then known as “superimpose 
diagrams.” 
f Relations betweet thre ponts 
NS EM of the diagrams 44 and CC and 
the superimposed diagrams 1 
Š nd C'C', are shown in Fig. 2 
It 1s evident that the points 2 
3 and 4' are obtained by striking 
wes of radius T thi | 
points 1, 2, 3 and 4 of diagran 
- rs lA and using points 1. 2. 3. al 
м tof CC as centers E ( t 
such as shown in Fig. 2 be 
pared, the points 1’, 2’, 3 ' 
can he btained conve T, A 
this templat [he base of 
USING template im con template is made parallel to th 


structing superimposed diagrams есі; n Í h ít ç T "ar 
direction of shi of chagram 





CC, and the template must always 





Fia 4 


ANGLE between lines aa’ 
e and bb’ is equal to the cen м 
tral angle subtended by the 


two given tink points 
be held in that position. With its radius edge succes 
sively intersecting the path 44 at 1, 2, 3 and 4, the lower 


1 


left-hand corner of the template locates the points DL. E, 
J' and 4', respectively, of the superimposed diagram C* 
\ similar construction is shown in Fig. 3, wherein 
end C of the connecting rod is guided on a radius. The 
diagram CC of the path of the connecting rod end C 1s 
shifted parallel to itself into position C’C’, the zero 
points O, of CC and 4141 being brought into coincidence 
lhe maner of constructing the superimposed diagram 
by the use of the template is evident, the template corner 
indicating the corresponding points on the path C’C’. 
In every case, the path C’C’ is drawn from the point O 
of path 4 parallel to and in the same direction as the 
known path (í 


paths АА апа С 


Lhe line joining the initial points of 
establishes the direction of shifting 
[he radius of the template 1s made equal to the length 
ot the rod .1IC, to the same scale to which the path АА 
is drawn [h the template must b 
radial of the template 


the direction of hittin: | the 


I 
path С" the 


base ol drawn 


Keeping the bas parallel Lo 
lower corner on the 
intersection of the radius edge with path 
AA locates the corresponding points of paths AA and 
the superimposed path C'C" 

Ihe operation 1% 


| 


|-square is used 


facilitated adjustable 
Size ot paper required is determined 


only by the paths of travel of the mechanism points and 


when an 


independent of the length of the connecting link. 


It will now be demonstrated and proven how the path 
of any point on the link AC may be plotted on the super 
osed diagram. Any 
displacement of a link R 


noving parallel to 
plane may be reproduce 
by a rotation of that link 
ibout a center In Fig 
|. the link represented by 
e ab is moved to 
inother position. 27 


dently the intersec 
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have been rotated through the angle a in going from its 
initial to its final position. Let the central angle aob, be 
designated by В. As the isosceles triangle bob’, has an 
apex angle a, the angle bb’o is equal to 90 deg.—a/2. 
Similarly in the triangle aoa’, the angle aa’o is equal to 
90 deg.—a/2. The opposite angles b'do and a'de are 
equal. Hence the triangles odb' and eda’ are similar, 
and angle a'eb' is equal to angle a’ob’, that is, the angle 
between the lines aa’ and bb’, connecting the initial and 
final positions of the link points a and b, is equal to the 
central angle aob, as shown. 

In Fig. 5, the link 4,C,é, has been moved to the 
position 4ıCıEı, the point C, moving along the path 
C,Ci;, and the point A, along the arc 4,41. The path 
А.С" 15 drawn parallel and equal to C,C;, as in Fig 3. 
The superimposed diagram of point E is now obtained 
by shifting path E,E; parallel to itself along /,A, to 
position 44, E';, making 21,7; equal and parallel to E,E;. 
It will now be shown that the shaded triangle ;44,C', E^, 1s 
similar to triangle 41, C, E,, that is, displaced points of the 
link when represented in the superimposed diagrams 
form a figure geometrically similar to the configuration 
of the corresponding points on the link itself. 

Displacement of link A,C,E, from its initial to final 
position is shown in Fig. 5 as being the result of a 
rotation about the center O. From the proof given 
under Fig. 4, the angles between the displacement 4,41, 
E, E, and C,C4 are respectively equal to the central angles 
between the radii O4» OE», and OCs, and by construc- 
tion respectively equal to the angles between the vectors 
L.A. A.E and А„С'\. As the displacements of points 
in a rotating body are proportional to their distance from 
the center of rotation. we have: 


ы 11 I Cabs E,E, 
A0 “О о ЖО 
as CC; AC’ апа 4,Е"; E,E, by construction, 
A Ay A G А AE’; 
A0 9 ` 0 


As two sides are proportional and the included angles 
equal, the three triangles having A, for a common apex 
and the bases 4,C%,, 4,2’; and. E',C', are respectively 
similar to the three triangles having O for a common 
A,E, and E,O,. From this it 
A,C’,;E’; is similar to triangle 
the two triangles being shown cross hatched in 


apex and the bases AoC o, 
follows that 
AC} 


triangle 





— Ao 
tion of the perpendicular 
bisectors of aa' and bb’ 
will be the center about 


which the link may 


CONSTRUCTION for prov 
ing the theorum of images 





Fig.5 
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SUPERIMPOSED diagram of 
paths of points of mechanism 


shown in preceding figure 


the figure. Thus, in superimposed diagrams of motions 
of link mechanisms, locations of points in the superim 
posed diagram form a figure similar to the figure formed 
by the corresponding points on the link itself. There- 
fore when the location of point C', of the rod end C, 
corresponding to position A, of point A, has been found 
by the template method, the location of any other point E 
is determined by making the triangles 4,С",Е' and 
A,E,C, similar. Should the third point lie on the line 
A,C,, such as point D,, it is merely necessary to divide 
the line 4,C’; into parts proportional to A,D, and D.Co, 
as shown in the figure. 

The application of the template method and the 
theorem of images to plotting point paths of link 
mechanisms is illustrated in Fig. 6. Let the motion of 
point A, the middle of link CD be required. 
imposed diagrams are shown in Fig. 7. 
operations are: 


The super 
The Successive 


1. Draw the path of crank pin A to the scale required, 


and establish the locations O to 11. 

2. Plot the path 5'5' parallel to BB and mark the 
direction of shift 5,4, for B. 

3. Prepare a template of radius B,A 
locations 0-11 on B'B'. 

4. Drawing triangles on A’B’ 
the locations of points of path C'( 

5. Having found path C’C’ and the locations 0-11 of 
end C of link CD, draw path D'D' parallel to DD and 
establish the direction of shift D.C, for D. 

6. Prepare a template of radius CD and find locations 


twelve r« ference 


and find the 


similar to AAC, find 


0-11 on D'D'. 


7. Find locations 0-11 of K by halving the respective 
lines C'D' and plot the path K’K’. 

It will be found useful prior to construction of the 
superimposed diagram to plot in small scale the motion of 
the mechanism by the common method as in Fig. 1. This 
is helpful in giving beforehand a conception of the shape 
and size of the diagrams. 





Waterhouse body on Packard chassis at N. Y. Auto Salon 
Streamlining tendencies of 1931 body design—sleek, fleet, unmarred 


lines distinguish this convertible 


Victoria, shown with top down 
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Consider the Production Man 


By R. H. BEEBE 


The ultimate customer 
for production machines 
is in the shop. Does 
this customer always get 
attention. from the 


designer? 


N PRESENTING some of the factors demand- 
| ing consideration in the design of production 
machinery as they affect the problems of the pro- 
duction executive, certain general rules, which are 
almost self-evident, can be laid down. These are 

x what the production executive must observe: А 
Equipment arranged to facilitate the How of ma- 
terial, and to eliminate unnecessary carrying of 
raw or partiy finished material. \dequat« 

working space must be provided to avoid inter- 
ference with machine operators, and to permit 
maintenance and repair work without undue inter- 
ference with neighboring machines. 3. Adequate 
illumination is essential. +. Machine processes 
involving excessive amounts of noise, heat, or 


odors should be segregated. These factors should 
be borne in mind in the design of the individual 
pieces of equipment. In the case of item 4, for 
example, an unsuitable design may force the break- 
ing up of an otherwise perfect line of production 
and cause the loss of much time and money. 

\ principal item is the method by which the 
machine is driven. The individual motor drive 
is to be preferred, in spite of somewhat higher 
initial costs, owing to the elimination of overhead 
shatting, belts, and also clutches and belt-shifting 
devices. The problem of adequate lighting is 
made much more simple by the elimination of 
shafts and belts. The maintenance of belt and 
shaft drives is a considerable item, while the haz- 

rd ot costly shutdowns because of failure of the 
main drive motor or the main drive must be 


counted against the cheaper first cost of the Sys- 


tem. Lack of flexibility is also a serious objection 
to the shaft drive. It is not infrequent that we 
find such systems operating with a serious over- 
load, because of additions which were not consid- 
ered when the original installation was engineered. 

The gearing in the machine should be arranged, 
so far as possible, to be adequately protected and 
yet readily accessible for repair or inspection. 
Where possible, helical gears should be used in 
order to reduce noise. In other cases, silent chains 
or resinoid gears may be used for the same reason. 
The bearings used should be ball or roller type 
where possible in order to permit higher speeds 
and reduce friction losses, as well as simplifying 
maintenance, since infrequent packings with 
grease replace the frequent oiling required on 
simple sleeve bearings. Any bearings or other 
working parts which require frequent oiling should 
if possible be arranged for automatic lubrication 
as this will save time for the attendant, or main- 
tenance forces, and reduce the danger of trouble 
from neglect. 

[he speed at which a machine may be operated 
is an important factor in its worth as a productive 
piece of equipment. Anything which limits speed 
of operation must be studied closely to determine 
whether this limitation can be overcome. It is 
poor economy to sacrifice speed for lower first 
cost. A business that is adequately financed and 
capably managed cannot aftord to keep equipment 
in service which is obsolete, slow in operation, or 
high in maintenance. Of these, the slow machine 
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is the most objectionable. Such devices not onh 
use up space and require attention, which might 
equally well be devoted to a more modern and 
efhcient device, but, by requiring additional units 
are wasteful of the floor space available. In many 
cases, additions to a factory could be avoided by 
junking obsolete equipment. 

It may be thought that the above applied only 
to automatic machines, and that semi-automatic or 
non-automatic equipment cannot be considered on 
the same basis, due to the limitations of the oper- 
ator. But there are limits to the speeds with which 
a man can work, and attempts to speed up pro- 
duction by requiring operators to work at the 
maximum speed are inadvisable, leading to dissat- 
ished labor, increased spoilage, and higher labor 
turnover. Speeding up the man is a policy that 
should be used only in an emergency. 

The production executive, faced with the con- 
tinual demand for higher rates of production per 
unit frequently finds that design of the machine 
limits the operator’s ability to produce, rather 
than the latter limiting the rate of production. 
Poorly located controls, requiring awkward reach- 
ing, or unsuitable height from the floor to the 
work, will slow up the output of a possibly other- 
wise excellent device. The reaction of labor 
always is more favorable to improved and more 
efhcient machinery than to a demand for speeding 
up existing machines. The provision of power- 
driven aids, such as hydraulic feed and speed 
mechanisms, power driven hoists, and other 
devices to save manual operation, are valuable 
measures in increasing output. It is very wasteful, 
both of the manufacturer’s payroll, and the oper- 


ator's energy, to pay men for lifting or carrying, 


iw 
„4 


or for supplving power to assist the operation of 
the machine. The function of the operator 
should be to guide and control the machine, and 
not to supplv part of the power needed. 

In connection with the matter of speed of the 
machines, and output per unit, the designer should 
make himself acquainted with every advance in 
tool steels, tungsten-carbide alloys, or super high- 
speed steels that permit high speeds and heavy 
cuts. Some cutting tools also permit smaller 
allowances for finishing castings, being unaftected 
by hard scale. But the use of such tools may 
frequently require new thinking on the part of 
the designer to produce a machine sturdy enough 
and sufficiently well powered and well adapted 
to stand the greater stresses and higher power 
demanded without being clumsy. 

Many machines are of specialized types, or are 
built to order. However, parts will fail or wear 
out, and replacements will be needed. Simple 
designs in such machines, not involving compli- 
cated castings, easily machined, and not requiring 
hand finishing, are to be preferred. Ways that 
are ground and lapped, instead of hand scraped, 
for example, are preferable. It should be pos. 
sible to remove any one part without removing 
hve or six others to get at the part requiring 
attention. Bolts and nuts used to hold the ma- 
chine together should be accessible without difh- 
culty and should be standard commercial units not 
requiring special wrenches or screw drivers for 
tightening or removal, or special heat-treatment. 
[he designer should remember the repair man's 
frequent remark: “I wish the so-and-so who 
designed this fool thing had to take it apart.” 
Moreover, a few hours’ loss of time on a pro 
duction job can easily offset the saving in first cost 
of a cheap“ machine. 

A further item of some importance is the finish 
used on a machine. This was formerly almost 
invariably black. Modern equipment, however, 
shows a fairly general use of lighter finishes, such 
as gray lacquer, light-colored paints, or aluminum 
paint. This is an improvement, for a variety of 
reasons. The light finish greatly simplihes the 
problem of adequate lighting. It also improves 
maintenance, as dirt or oil leakage show at once. 
This encourages cleanliness and better upkeep. 

In conclusion, from the production standpoint, 
the machine must pay for itself. But in attempt- 
ing to answer this question, when the production 
man comes to consider a new machine he does not 
stop at first cost, but rather he looks at the far 
more significant item of operating costs over some 


convenient unit of time. 





Dials and 


Indicator Plates 


By HORACE R. WHITTIER 


) І 1 
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FINE PRINTING, halftones, 
and line cuts can be per- 
manently fired into vitreous 
enamels, thus making pos- 
sible dials in any colors to 
match the product, and as- 
suring protection of the dial 
design against heat, corro- 


sion, oil, and chemicals 


PPLICATION of vitreous enamel to dials, 

meters, and instruments is an industry quite 
apart from vitreous enameling as applied on a 
large scale to utensils, stoves, and other products 
where heat-resistance is the first consideration. 
It is not a process developed, however, in the 
sense that it is a newly discovered thing, but is 
the application of an ancient art to the require- 
ments of the machine age. *'Enameling" as a 
decorative medium on metal was considered as 
an "art" rather than an industry. It was de- 
veloped fully 2,500 years ago and for many 
centuries was used only for jewelry ornamen- 
tation. Workers in enamel were skilled artists 
who belonged in the class with goldsmiths, and it 
was not until after the middle of the last century 
that the raw material of their art—vitreous 
enamel—was used industrially as a coating for 
utensils to resist heat and chemicals. 

Meters, oven thermometers, thermostats for 
electric appliances, and many other modern 
devices required indicating dials that would be 
attractive and would withstand without deterio- 
ration the action of heat, acids, oils, and alkalies. 
Vitreous enamels were ideal to withstand all of 
these corroding agents, and had the added attrac- 
tion that they could be produced in any color or 
combination of colors and designs. However, 
the old methods of lettering and decoration by 
the hands of artists were impractical for modern 
production, and some means of accomplishing this 


work economically had to be developed. 
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Vitreous enamel is a glassy material fused on 
a base of steel or copper, and as such gives an 
ideal surface to resist corrosion and climatic con- 
ditions, without discoloration, on meter dials and 
slot machine plates, and also high heat con- 
ditions on dials and plates for electrical appliances 
or stoves. For such application as telephone 
dials it serves the double purpose of wear re- 
sistance and corrosion resistance. But until 
modern methods of control of the mixture and 
of the baking temperatures were brought into the 
industry, vitreous enamels were often likely to 
be fragile and to crack and chip in service. It is 
now definitely established that with proper pro- 
duction methods and with suitable base metals 
vitreous enamel surfaces will withstand consider- 
able shock without cracking. If an open-pore iron 
with a coefficient of expansion approximately 
equal to that of the enamel is used for the base 
metal, parts can be riveted to the enameled 
surfaces without breakage of the surface. 

Dials made on copper are apt to be fragile 
because of the high coefficient of expansion of 
that metal, but where it is desirable to use copper 
to form intricate parts the metal should be as thin 
as possible. It can be stiffened by bowing, or by 
backing with a special coat of enamel. Dials and 
parts subject to severe service have as a base 
metal a grade of uniform iron called vitreous enam- 
eling sheet steel. A coat of blue cobalt enamel is 
first baked on at a temperature of about 1,600 
deg. F., over which two coats of white enamel 
are baked successively. These finish coats give a 
clear white color that is adherent and will not 
discolor. The blue coat acts as a bond between 
the metal and the white enamel. It can be 
omitted where the base metal is copper, and this 
is one reason why copper is frequently used, in 
On dial work 
where there are likely to be accurate holes or 
slots, spraying of the enamel is not done, but a 


spite of its high expansion rate. 


fairly coarse enamel powder is sifted on the plates 
just before putting into the furnace. This ma- 
terial fuses evenly over the dial without flowing 
over the edges of the metal or into the holes. 
Needless to say an absolutely clean surface is 
required on the base metal before enameling. 
Iridescence, scumming, and off-color effects are 
avoided by heat and furnace atmosphere control. 

Printing is the "fine art" of dial making, and 
is distinct from the stenciling ordinarily done on 
larger enameled signs. It is a transfer process 
done with oxide "inks," which are then baked into 
the enamel surface. 


The ink is put on the engraved steel die and 
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then rubbed or scraped off as in banknote en- 
graving. The die is then put into a press where 
the design is transferred to a gelatine surface, 
from which it is transferred to the enamel 
surface. Since the gelatine surface is flat, allow- 
ance is made in the lettering or design for trans- 
ference to a curved or formed dial surface. Until 
the recent application of this offset process to dial 
printing all printing on curved surfaces had to 
be done with decalcomania. The ''inks" are metal 
oxides selected for firing qualities, permanence, 
and brilliancy. They are largely imported from 
France, and are expensive. The dials are dried 
before putting into the furnace to prevent running 
and smearing of the ink. Since all of these 
metal oxides have different firing temperatures it 
is necessary to bake each color separately, starting 
with the one with the highest firing temperature, 
in order not to overburn those with the lower 
firing points. This is an important point for the 
designer to remember if cost of the dial is to be a 
consideration. By this offset process of printing, 
dials can be produced with exceedingly accurate 
calibrations. Any design, including halftone illus- 
trations, can be transferred and any color can be 
used. In calling for a dial design the designer 
should bear in mind, however, that a steel die 
must be engraved for the process and a separate 
printing and baking is required for each color. 
If large quantities of any one design are to be 
required the unit cost of the die is small, but if 


few are required the design should be simple. 


HE number of heavy enamel coats put on 

fine dials assures perfect electric insula- 
tion, which is a distinct advantage in indicators 
for certain instruments. The field of application 
of vitreous enamel dials and plates is very wide, 
including such applications as oven control dials; 
thermometer and tachometer faces; gas, electric, 
and water meter faces; clock faces; heat indi- 
cators; electrical appliance plates; telephone 
dials; scale dials; slot machine plates; and name- 
plates for chemical machinery. The making of 
these dials is a highly specialized industry and 
product designers can obtain most economical 
results in dial appearance and service by co- 
operation with the makers, rather than in at- 
tempting to adhere rigidly to designs made with- 
out full consideration of the production problems 
involved. This is especially true in the selection 
of colors, since the metal oxide coloring materials 
have different service characteristics, and lettering 
to meet a given condition can sometimes be done 
in one color better than in others. 








Simplification lowers the cost, 


Improves performance, 


Reduces service problems 
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PARTS—LESS TROUBLE 


By MILTON A. POWERS 


mef Engineer, The Timken-Detroit Compan) 


Either gas or electric ignition is provided [he latter 
although slightly more expensive m first ] 
the necessity for a constantly burning gas pilot 


reduces Operating cost. 


\side irom the control accessories sucl as the roo} 
thermostat. the stack switch and constant-level float 
chamber at the oil storage tank outlet, the burner instal 


lation consists of two major units: the burner assemb 


and the control stand In the lormer, a grav iron trani 


Install { 


casting resting upon three legs, which are adjustable tor 
length and for leveling feet. 


^ 


and have rubber supports 


the motor, blower and fuel distributor units \ll movine 


parts ot the burner assembly are easily removable for 


taking ott the lat 


examination or repair simply by 
two screws holding thi motor voke 


1g S 


listributor, loose 1111 
in place, and disconnecting the oil and electric lines from 
the assembly. 

1 1 1 1 


it-phase 1/20-hy 


[he vertical S] 
ball thrust wwaimst an adiustable 


end of the shaft [he motor 
Robbins & Mvers Con 


bearing 
at the 


imken design bv. The 


resting 


1 1 1 
ened plueg lower 


| 
l 


built to 


pany. It 15 supported 1n a split sleeve or voke mounting 
designed to facilitate removing and readilv allow vertical 
adjustments at the time of installation to establish the 


proper oil distribution level. ‘The cylindrical extension 
of the upper motor bracket includes a wool-packed oil 
reservoir trom feeds oil to the 
\nv oil seeping back from this bearing drops 
into the oil reservoir, precluding oil 
irinature. 


from a waste-packed reservoir. 


which a wick bearing 
ibove. 
leakage onto the 
Oil for the lower bearing is likewise supplied 
The motor, which turns 
it 1,750. r.p.m. with an average input of approximately 
50 watts, does not require new lubricant more often than 
тсе а vear. 


N SHOWN in an accompanying section, the 
Á shaft extends up through a fixed 


which the oi] feed pipe is attached, and carries on its ta 


motor 


iron casting 


pered end a rotating distributor cup against which the fa 


wheel is clamped. When the burner is in operation. oil 
lows up the supply pipe through the overhanging dis 
harge tube and drops into a pressed-steel cadmium 
plated ell forming the lower half of the distributor 
(hil flowing into this rotating conical shell, is divided 
evenly among the four tubes at the peripherv, and is 


lischarged horizontally by centrifugal force. The liquid 


uel, issuing from the distributor head in a thin. even 






(MIMI 


show 


MAGNETIC oil valwe assembly The arrows 
the path of oil flow and also the magnetic 
both 


is placed in the passage between the other two valves 


flux circuit 


through plungers. A manual regulating valve 


er of sprav, strikes the hot refractorv hearth ring at 


the proper level for vaporization V drum-shape 
stamping of 18-8 stainless steel forms the one-piece tat 
vheel, the vanes being stamped out of the rin [his 
in delivers a regulated supplv of air to the hearth ring 
where the air mixes with the vaporized oil, which burns 
with a bluish vellow flame 
NASMUCH as the Timken oil burner operates effi 


ciently over a wide range of capacity, it is possible 
burner will 


11 
I! 1 


to meet needs with a single unit [he 
handle from about one to about eight gallons of fuel per 
hour \s no one fan would be capable ot delivering air 
throughout the required range of supply, 
fans having different blade shapes and 


stamped from the same blank are available 


a number of 
but all 


SIZeS, 


Fittine into the main frame just below the blower. 
and controlling its air supply, is a pair of cadmium-plated 
onical stampings nested one inside of the other lhe 
ter stamping is fixed, but the inner one, held against 
( spring pressure in be otated t CX POSE 
he desired port area, and then locked to matintat ( 
exact air supplv required efficient combust 
\When electric ignition 1s emploved, two special 1eniter 
ssemblies are installed on opposite sides the heart] 
each assemblv having a pair of [solantite-cover: lec 
trodes extending downward through the hearth membet 
tainless steel finger forming part of the inner elec 


trode projects across the groove in the hearth seement 


ie vertical wall against which the oil 1 


IDInees 


toward t 
[he outer 


insert molded into the segment wall 


electrode consists of special Carborundum 


Current supplie 
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by a special heavy-capacity transformer, and produces an 
arc-like spark at each of the igniter gaps, which are con- 
nected in The intense heat at the oil wetted 
carborundum surface causes prompt ignition under all 
operating conditions. The electrodes are located below 
the high temperature zone of combustion, and the stain- 
less steel and carborundum electrodes are well adapted 
to withstand the temperature and oxidizing conditions 
encountered 

When gas is employed for ignition instead of electric- 
ity, a separate solenoid-operated by-pass valve supplies 
additional gas to the continuously burning standby pilot, 
giving a greatly enlarged gas flame during the starting 
cycle, thereby assuring prompt and certain ignition of 
the fuel. 


series. 


OCATED outside the furnace is the control stand. 
4 Its three-legged frame is of angle iron spot welded 
together. Attached to this frame is the Minneapolis 
Honeywell Protectorelay which controls the motor, fuel 
valves, and ignition system in response to the demand 





IGNITER assembly The inner elec- 
trode has a stainless steel blade welded to its upper 
The spark jumps the gap to the Carborundum 


in part section, 


end. 
electrode is embedded. 
Insulators are of Isolantite 


cement in which the second 


of the room thermostat, and subject to the supervision 
of the safety controls. 

\lso mounted on the control stand is a magnetically 
operated unit incorporating two solenoid oil valves placed 
in series with a plug-type metal-gauze filter at the inlet 
and a manually adjusted regulating valve between them, 
as shown in an accompanying sectional view. The two 
55-volt solenoid coils are connected in series and are so 
placed that thev form a single magnetic circuit, the flux 
| When the motor circuit 
is closed, the solenoid coils, which are connected in paral- 
lel with the motor, are energized and the plungers lift, 
opening the two fuel valves. Fuel then flows to the 


flowing through both plungers. 
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burner under a fixed head through the previously adjusted 
regulating valve. The instant that the motor circuit 
is broken, the plungers drop by gravity and cut off the 
fuel supply. A single magnetic valve could be used, but. 
despite extreme care in filtering the fuel, a single valve 
occasionally may allow leakage. By using two valves in 
series, however, the chances of both failing to close 
completely at any time is negligible, and no other pro- 
tective means on the oil line is required. 

Control of the Timken burner is effected by a Pro 
tectorelay unit comprising two small relays, a transformer 
to provide low voltage for the room thermostat circuit, 
and a thermal safety switch, all mounted on a Bakelite 
panel with cast aluminum base. Functioning is as fol 
lows: When the room thermostat calls for heat, it closes 
two contacts, energizing one relay, thereby closing the 
motor and ignition circuits and opening the oil valves 
At the same time a circuit through a heating element on 
the thermal switch is completed, starting the timing 
period during which normal combustion must be estab 
lished if the burner is not to be automatically shut down 
by the thermal switch. If combustion starts promptly, 
the rising furnace temperature closes contact on a bi- 
metallic Pyrostat, installed in the stack, actuating the sec- 
ond relay and opening the first relay. This cuts off 
ignition and opens the heating element circuit of the 
safety switch, thereby permitting normal operation to 
ensue. 

In case the fuel fails to ignite, the first relay remains 
closed and the thermal safety switch continues heating 
until after two minutes time, the running circuit is 
opened causing a shut-down. If this occurs, it is neces 
sary to press a reset button manually to effect a new 
start. 

When, as a result of normal operation, the room tem 
perature rises and the thermostat opens, the second relay 
is tripped and the burner shuts down. The stack Pyro 
stat then must establish its cold contact before a new 
start can be made. In the event of flame failure during 
operation, the stack temperature falls, opening the Pyro- 
stat’s hot contact, thereby de-energizing the relay and 
stopping the motor. After sufficient time has elapsed to 
establish the Pyrostat cold contact (the delay allowing 
the firebox to clear of any residual gases) the burner 
goes through a new starting cycle. If proper combustion 
is established, the burner will continue normally without 
further attention. If combustion is not established, how 
ever, the burner shuts down and requires manual reset- 
ting. The circuit is such that if power on the service 
line fails, even momentarily, the control automatically 
recycles when service is restored. This arrangement 
provides the safety features required by the Under- 
writers’ Laboratories. 


LACK enamel has proved a satisfactory finish on 

parts of the burner and control stand not otherwise 
covered. Cadmium coating protects the distributor, air 
shutter, threaded leg adjustments, and other small parts. 
The fan wheel being of stainless steel, requires no finish. 
The upper portions of the burner frame are given a 
coat of heat-resisting aluminum paint. Particular atten- 
tion has been given to making the control stand of pleas- 
ing design. It is provided at the top with an attractive 
nameplate. 
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COMMENT 
* + 


AND SUGGESTION 


Compactness in a Home 
*"Talkie" Machine 


DESIGN ideas of unusual cleverness 
ire incorporated in the “Animato- 
phone," combined projector and 
“talkie” 
mounted 


phonograph for work. The 


1. 1 


turntable is vertically di 


rectly on the film projector, instead 
of horizontally, in order to gain com 
The turntable is an in 


art of the 


pactness 
] 


tegral p projection mechan 


ism and is driven directly bv the 
same motor, thus differing from thi 
more usual “hook-up” type employ 
Ing an auxilary, shatt-connected 
turntable and silent projector with its 


ссора 


tion. It is, moreover | 
the phonograph can be sold alo and 
the 1111 tal ( lade lat« 11 (| S d 


he use of a he: 


ous motor tor turntable use 15 not 
necessary, there bett unusual 
governing device, 1ncorporatine 
utomatti air governor [his unit 
1112111112 11115 unitormist Ot STX \ 
either 334 or 78 r.p.m. by utilizing a 
stream ot ur created b the NOOIT 
speed [his stream is impinged o1 


vane which automatically makes 


| 
and breaks the current. suppl 
motor, depending on the force of the 
air stream X small indicator dial 15 
for either 
“talkie” 


the desired 


record of the 33!-r 


| set for 
f the 


speed 


p.m 








type or the usual 78-r.p.m. phono- 
graph type. 

The counterbalancing weight 
beyond the universal joint of the tone 
arm is so constructed that it permits 
the needle of the retain the 


, thus minimizing 


arm to 
center of the CTOOV( 


record wear. Tone-arm 


pressure, 1п- 
l 


SUF. 
LOOK... 
LISTEN... 


e 
OVER-SPECIALIZ ATION 
SPECIALIZATION enables concen- 
tration on definite problems and re- 


sults in greater accomplishments than 


are otherwise possible. But too great 
ecializat frequently leads to an 
imbalanced condition because of the 
failure to see more than one phase 

a problem Designers may easily 
specialize on certain types of mecha- 
isms and fail to see where other and 
perhaps simpler types would be an 
provement 

` 
ACRES OF DIAMONDS 


SADI CARNOT'S famous brain 
child, his thirty-page dissertation on 
the maximum possible efficiency of “he 
perfect heat engine, received no atten- 
tion for many This was be- 
cause Sadis friends recognized him as 
an artist and a poet, and not as a 
scientist. They did not give him suffi- 
cient credit for his ability to reason 
clearly. It pays to scrutinize closely 
the work of the logical thinker, be he 
| shopman, draftsman, or cub engineer. 
| He might hand you a diamond that 
| looks to vou like glass. 


years. 


A LONG TIME BETWEEN . 


THE Baltimore and Ohio railroad has 
been receiving considerable publicity 
on its all-welded hopper car. Yet as 
long ago as 1911 the American Car 
and Foundry Company designed and 
built a spot-welded car which was sub- 
sequently used for hauling ore. In 
spite of the hard service it was put in, 
last reports were that it is still doing 
duty. When it comes to imbibing at 
the springs of progress, it surely seems 
to be a long time between drinks as 
far as the railroads are concerned. 


stead of depending on the weigh 
the arm, is governed by spring te: 
sion. 
Provision against film damage 

highly important with synchronized 
films—is incorporated in a film trip 
which cuts off power and light auto 
matically if the film fails to track 
An adjustable shuttle pro 
and 


pro] erly à 


vides steadiness quietness of 


operation. 
a 
Shooting at Weight Reduction 


F. HARDECKER 
Aircraft Factory 


Dv JOHN 


Chief Draftsman, Naval 


DESPITE the growing list of gen- 


eral production organizations that 
have profited by eliminating unnec- 
essary weight in their products, 
there is a far ereater class which, 


although admitting the desirability, 


hesitate at what they believe will in- 
upheaval in 
materials and methods. There is a dis- 


volve a_ revolutionary 


position to see only the specialized 
details of extreme weight saving, de- 
sien such as are necessary in aircraft. 
and to stress the impracticability of 
such details in specialized 
products. In other words, there is 
general failure to penetrate the fog 
of detail for a glimpse of the 
principle. 

Suppose that a machine tool weigh- 
ing a thousand pounds is to be re- 
designed and that weight saving is 
regarded as desirable. The first step 
is to fix definitely the total weight 
saving desired, say 250 pounds. In 
the next step a reasonable weight 
“breakdown” of the existing machine 
is secured by actually weighing its 
parts. Next it is desirable to ascer- 
tain in which parts the weight will 
not change for obvious production 
reasons. In general, such standard 
parts as bolts and nuts, as well as 
intricate castings and forgings for 
which the patterns or dies should 
remain as they are for economic rea- 
sons, are included under this head. 
Possible exceptions might include the 
introduction of lightening holes in a 
pattern or a reduction in the number 
of bolts. If these unchanged parts 
weigh 300 lb. the weight saving de- 


selling 
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sired must be made in original parts 
totaling 700 lb. in weight, and, to 
realize the objective set, these parts 
must have their total weight reduced 
\djust- 
weight 


by 250 lb. or 36 per cent. 

ments and re-allocations of 
will have to be made, of course, as 
the design progresses, for it will be 
easier to save a greater percentagt 
of weight on some parts than on 
others. A check of estimated weights 
as parts are redesigned will disclose 
the trend of the total weight figure, 
and will point out the need for con 
centrated 
parts running greatly overweight in 


engineering attention on 
comparison to the allowed weight. 
Such a procedure is quite simple. 
The only really difficult task is to 
overcome the mental hazard of try 
ing merely to save "as much weight 
as possible," and actually to set up 
a logical weight as a target to shoot at. 


Standardizing Design 
Calculations 


By VICTOR TATARINOT!I 
Mechanical Engineer, 
Pilsen. Czechoslovakia 


A FACTORY 


and davits for steamships had 


constructing lifting 
years 
a fluent staff of designers in the draw 
ine offic The work to be produced 
was very intensive and each. chang 
in personnel caused considerable dit 
ficulty. Observation showed that each 
designer used his own special method 


of calculating for similar construc 
tional parts without comparison with 
previous practice hus, the sanu 
problems were solved by a variety of 
different. methods, resulting in difi 

culties both in checking and in future 
] 


design In fact, designers often had 


difficulty in checking their own cal 
culations 

rhe result of the investigation was 
the requirement that designers submit 
their completed calculations with the 
drawing, and that the shortest and 
most accurate methods of calculation 
he standardized for certain definite 
tvpes of work. Calculations are now 
printed as standard sheets, being re 
vised in exactly the same manner as 
engineering drawings 


\uxihary information essential in 


this sort of an organization is (1) 
General engineering weights and 
measures tables, (2) a table of Sp 


ciic gravities and mechanical proper 


materials, (3) Fundamental 


formulas, and a suitable set of graph- 


cs for 


calculating the strength of 


OIL ! 


WHY worry about oil or grease: 
"Lubrication is the job of the main- 
tenance man," somebody says. But it 
might just as well be said that th« 
designer shouldn't worry about pro- 
duction of the machine, either. If 
the machine or other product has mos 
ing parts, one of the first questions th« 
designer should ask himself is hoz 
and with what are the bearings to 
be lubricated. He must answer those 
questions in his design before it ever 
goes to the production or maintenance 
man 


ON THE FIRING LINE 


“TAKE the laboratory to the field, ıi 
the fıeld cannot be placed under a beli 
jar in the laboratory,” says ] K 
Wright in discussing cadmium and 
zinc coating tests in American Ma 
chinist That's good advice, and 
applies to many things besides protec- 
tive coatings. The laboratory engineer, 
when he goes into the field, often will 
do well to lasso the chief engineer and 
haul him along! "There "ain't no sec! 
animile" as too much engineering. con 


tact with conditions on the spots where 


products are used 
* 


ANOTHER NEW METAL 


A METAL that we are going to hear 
more about very soon is indium. It 
occurs in such small quantities that 
it is classed as a rare metal, but small 
amounts of a metal go great dis 
tances for plating purposes, ard in 
dium looks like a good bet for plating 
It is lustrous white in color, very 
ductile, and does not tarnish in th 
air. So far it is not a commercial 
product, but research moves rapidly 
these davs, and we ought to have it 


soon 


WELDED COPPER 


WHERI copper 1s selected as thi 
material for large tanks or vessels in 
place o1 steel, the specification 01 
welded joints for such a vessel puts a 
real problem up to the shop on account 
of the high heat conductivity of cop 
per. With a copper-silicon-manganes¢ 
alloy, however, the heat conductivity 
is comparable with that of steel, as 
is the strength, making the material 
one remarkably easy to weld. Tanks 
of this alloy are now being regularly 
fabricated and applied to all sorts of 
uses where corrosion 
wanted. 


resistance 's 


ORGANS AND ATRPLANES 


ADAPTABILITY is one of the most 
desirable qualities in a designer \ 
well-known organ builder chided his 
son for fooling around with airplanes 
But when the organ business petered 
out he utilized some of the “innards” 
of the organ and designed around 
them a training machine for embryo 
pilots that saves time, money, and 
hospital expenses. 
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different constructional parts, (4) A 
set of specimen and reference sheets 
for air, steam, gas, and hydraulic cal- 
culations, (5) Special tables showing 
frequent errors and how they may be 
avoided. 

It is desirable to print the specimen 
and calculation. sheets on tracing 
paper, thus making it possible to show 
complete calculations on blueprints. 
Although this system introduces a cer- 
tam amount of time loss in preparing 
the calculations for tracing and print 
ing, it will prove a great facility in 
checking and in eliminating errors 


Automatic Overload-Reverse 
Mechanism 
By James R. CORNELIUS 
Coventry, England 
POSITIVE drives on some machines 
endanger either the pieces to be fed, 
the tools, or intermediate parts of the 
machine. The usual slipping clutch is 


—— III III OT 


ypg pT 





not alwavs satisfactorv, because the 
driving. force must usually be either 
slightly relieved or reversed entirely 
before the operation can continue. 
The design of drive here described is 
such that when the driven member is 
overloaded, either suddenly or grad 
ually, the drive mechanism auto 
matically reverses the direction of 
rotation of the driven part for a pre 
determined short period of time, and 
then the rotation reverses again to its 
normal direction. It may be used for 
driving feed hoppers, delicate saws. 
and similar applications. 

In the sketch shown, A is the driv- 
ing spindle, and transmits its motion 
through the bevel pinion to the two 
bevel gears J and N. These latter run 
free on the hollow spindle V and are 
held in a fixed longitudinal position 
bv the bearing M. A friction ring is 
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fastened as shown at each end of the 
hollow spindle, and a plate D 1s 
screwed fast to the upper end. The 
hollow spindle is free to slide but not 
to rotate on the central shaft. In addi 
tion to the friction rings the lower 
end of the hollow spindle is fitted 
with four or more steel balls located 
in blind holes of uniform depth 
hese balls protrude from the holes 
such a distance that when they rest in 
radial erooves cut in the face of the 
wheel N, the lower friction ring fully 
engages with the driving face of the 
bevel gear. However, should the balls 
roll out of the radial the 
friction ring would come out of con 
tact with the driving face of the bevel 
vear. In normal driving, 
located in the end plate P exert suff 
cient pressure to keep the balls in the 
radial groove. At the upper end of 
the sleeve, the plate D is also fitted 
with springs which bear against the 
the friction 
By means of the screws, the 


groí ves, 


the springs 


plate carrying smaller 
ring. 
distance of the plate from the face of 
the wheel J can be regulated so that 
the friction ring 1s just free from the 
the wheel when the balls are 


located in the radial 


ү [n this 
from the spindle A will drive the two 


face ot 
slots of the wheel 
position, any movement 


hevel gears in opposite directions and 


the lower bevel gear АМ will, through 
the friction ring, drive the central 
shaft. 

\s soon as the rotation of the cen 
tral shaft meets with excessive resist 


\ 


the wheel V. being positively 


driven, moves relative 


ance, 
to the spl 
mounted, causing the 
the slot 


[his moves the sleeve V 


on which it is 


halls to leave in the face of 
the wheel 
downward and sepa 


ates the friction 


ring Írom the surface of the wheel ÓN 
MIT the 
[riction ring to bear against the wheel 
i the 


same action Causes upper 


which is rotating in opposite 
Thus the of the 
hollow spindle and the central shaft 
is reversed, and this reverse rotation 
continues until the balls come into line 
with the radial slots in the wheel N. 
When this occurs the sleeve immedi- 
ately drops back to its normal position 


direction. rotation 


by the action of the lower set of 
springs, the lower friction ring com- 
ing in contact with the face of the 


bevel gear N, and the original direc- 
tion of rotation is resumed. The driv 
ing torque normally transmitted can 
be adjusted within the limits of the 
design by means of the screw Ë 


Molded Plastics for Parts 
“PLASTICS” 


are coming into their 


own with the designing engineer 
[here was a time not long ago when 
the engineer was inclined to shunt 


aside all basic information about 


"plastics." Molding compounds were 
things tor the chemist to worry about, 
and 
for this when 


possibly there was some reason 


š 
one considers the for 


midable names that were handed out 
[ot digestion l'henol formalde 
VG о vcerol-phth ( nivdride 
ind other names art rtunatelv now 
being left to the laboratory, and have 
been replaced 111 the t1 ul by easl 
trade names [n th eantime th 
synthetic plastics are replacing met 
for many parts in products to such an 
extent that no engineer « atford 
not to familiarize himself with the 
rious types and the Ises 


jl 
Visualizing Design on 
Expensive Castings 
SMALL scale drawings ot larg 
machines are far from satisfactori 
in many ways. The average mini 


refuses to multiply or divide a 


curately enough to visualize the com 


pleted machine correctly from 

small scale layout. For this reaso: 
we have had full scale. blackboar«s 
in many drafting rooms to enabl 
the designer to see just how the 


built 


look 


illustration 


when it 1s 
metho 


machine will 


[he 


of visualizing a problem not only t 


shows a 


assure proper proportions in the de 
but to certain tl 
machining operations possible 
V similar idea is used in airplane 


sign, also make la 


are 


i 


+ 


plants when designing a new model. 


and is called a “mock-up.” The 
wooden skeleton. model shown her: 
is that of a large locomotive bed 


plate, and the wooden skeleton out 


lines are those of the machines 
planned to machine the various sui 
faces. 

Ihe locomotive bed plate is 


single casting that includes both sick 


frames, cvlinders, valve chamber 


and necessary cross members \ 
shown, the trame is upside down s 
is to bring the openings in the ped 
estal jaws on top. The frame rest 
on supports and is to be worked oi 
by three tools, a plan r at the reat 

shaper at the side and a Боги 
machine at the front lach of thes 
machines are represented in skeleto 


form with the tool heads, contri 
levers and motors indicated [hi 
was the method used by the Bal 
win Locomotive Works in determi 
ing the machining possibilities 


` 
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“The rate at which money circu- 
lates depends more on the work of research 
laboratories than upon banking institu- 
tions. There is nothing to be feared from 
the mechanical age if new products are 
developed continually” ‘ 
ROGER BABSON. 


Volume 2, Number 1 
\ T ITH this number Product Engineering be- 


gins its second volume. Founded one year 
ago by the McGraw-Hill Publishing Company to 
serve the product development engineer it con- 
tinues with the same staff and the same name. 
The editorial staff is made up of: Kenneth H. 
Condit, editor; George S. Brady, managing edi- 
tor; Fred H. Colvin, consulting editor and George 
F. Nordenholt, Herbert Chase, Frank J. Oliver, 
Jr., H. R. LeGrand, F. 


Smith. 


J. Tangerman, and C. G. 
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Time for the Show! 
чү, YOU have two loaves of bread, sell one 
and buy a flower." That is the wisdom of a 
Greek philosopher at the time when an art was in 
the making that has come down to us unrivalled 
That 
was the beginning of the age of sculpture and 


through a period of twenty-five centuries. 


architecture—This is the beginning of the age of 
machines. The similarity is, that like the ancient 
Greek the new generation of machine designers 
has had enough of the “Babylonian brick” period 
when metal products were utilitarian only, and is 
on the threshold of the recognition of the aesthetic 
values in mechanical parts. 

It is seldom necessary to apply the formula 
literally. Appearance can usually be added to the 
product by small attentions to form and expert 


advice on finishes without any sacrifice of utili- 
tarian value. But the importance of appearance 
as a sales feature of the product has become so 
well recognized already that some large manufac- 
turers are having drawings and models made by 
artists first, and then asking the machine designers 
to work within the specifications. This applies to 
automobiles, metal furniture, electric motors, and 
household machines. It involves attention to 
form, color, and finishes from the standpoint of 
the buyer and user of the product. 

Actually, the trend means that the designer has 
more influence on the control of our social life 
than he usually appreciates. With his machine de- 
sign he is making this machine age. But he must 
appreciate the artist’s viewpoint that the public is 
not interested in sober and dull mechanics, but 
wants its machines dressed up. In other words, 
appearance of the product has become one of the 
major factors in design. 


What Is the Engineering Charge? 
UILDERS of special machinery, and of 
special-purpose equipment, continually be- 

moan their fate, that they seem to be doomed in 
the grind of competition to be satisfied with a 
moderate profit on the machine of their design 
while the production plant frequently reaps prof- 
its over a long period with the machine. It would 
seem that here is one place where the chief engi- 
neer must assert himself and sell his engineering 
in the general interests of his company. 

Not long ago an executive of a large automo- 
bile plant called in the chief engineer of a com- 
pany well known as a builder of high-class and 
ingenious equipment. The executive put up to the 
engineer a definite requirement of accomplishment 


‘ 


in a machine which he needed. It was a “sticker.” 
The engineer spent his whole week-end at the 
hotel making sketches. Finally, a solution struck 
him—a very simple design that could be built 
cheaply. Next morning it was accepted in prin- 
ciple, and the machine builder, after a careful 
estimate of labor and shop costs, sent back a price 
of $3,000, which was also accepted. 

But building the first machine was not so 
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simple, after all, as is usually the case. Complete 
engineering drawings had to be made that took 
time and worry. Many engineering knots in the 
shop had to be untied. The profit on the ma- 
chine was ridicuiously small, but it went out at 
the price and turned out to be a fine production 
tool. 

Later, the executive met the chief engineer in- 
formally. Said the buyer: “Do you know that 
we spent $20,000 in trying to develop a method 
of doing that job before we called in your com- 
pany?” In other words, the machine doctors—the 
chief engineer and his staff—asked nothing and 
got nothing for their company in payment for 
their trained experience and knowledge. The 
estimate for the machine called for so mam 
hours of “labor” for engineering, with nothing 
for "knowledge." Probably a flat charge of 
$3,000 for engineering alone would have been 
more appropriate. 

When will engineers and engineering plants— 
real ones that can put real ideas into metal— 
begin to sell their engineering knowledge instead 
of so many pounds of metal and so many hours 


of labor? 


What of Engineering Incentives? 
ien. for compensating mechanics and 
& J foremen who discover new time- and labor- 
saving devices are common, as are also bonus 
plans for salesmen when they do a good stroke of 
business. But few are the instances where good 
hard coin, in excess of normal salary, has been 
paid to engineering employees for especially mer- 
itorious work. Even the patents which some de- 
signers secure in the hope of future rewards are 
denied to engineers, who are usually required to 
sign away their rights, in some cases for work 
done outside of their regular jobs. 

Perhaps assurance of prompt and adequate sal- 
ary increase for work involving initiative and 
originality should constitute a sufficient incentive, 
but there should be no procrastination in making 
a substantial recognition of such work. One case 
may be cited in which an engineer, who, through 
sheer cleverness in evolving a new design, saved 
his company a sum said to mount into seven fig- 
ures, but is still waiting, after nearly a vear, for 


a promised salary advance. 
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Certainly there should be incentives for origi- 


nal engineering work. A substantial cash pay- 
ment may be made in some instances. Salary 
increases may suffice in. others. But unless 


ability is recognized and rewarded, initiative is 
likely to be stifled, and the company really 


cheats itself. 


v 


New Designs for Old 

NOME interesting comments were brought out 
by the article in the December number of 
Product Engineering on a proposed rear-engine 
automobile. They range from suggestions for a 
bumper all the way around the car to adaptation 
of the design to tanks and tractors. Anyway, it 
seemed to indicate that engineers do not feel that 
the present-day automobile is the last word. Con- 
sidering now the matter of trucks, it is interesting 
to speculate on what would happen in design im- 
provement if all the chief truck designers in the 
country had to operate their trucks, load and un- 
load them, for six months in the streets of New 

York or any other busy commercial city. 

One of the big trafhc problems in the narrow 
streets of cities in the Eastern States is the tying 
up of through traffic by trucks backed-up to the 
curb. There is no other way to load and unload 
them. Again, it is doubtful if the ordinary two 
and one-half ton truck ever averages loads of 
4,000 pounds, vet the chassis alone will weigh up 
to 5,000 pounds and the body 3,000 pounds. In 
general four tons of dead load must be moved 
and stored in the streets in crder to move two 
tons of pay load. And consider, also, the great 
added wear on roads and streets, not to speak of 
the added demolition effect when such a mass gets 
into a collision! 

It will not be denied that our automotive indus- 
try is among the foremost in progressiveness, but 
as we smile today at the seriousness of the design- 
ers of thirty years ago over their crude designs, 
so will the next generation smile at us—only more 
so, because progress is moving faster now. And 


this does not apply just to automotive designs! 


yt. 
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WHAT'S GOING ON— 


The Month 
In Product Design 


HE 10,000-KW. steam turbine 


for the new Delray station of 


the. Detroit. Iedison Company 


will operate at a steam temperature 
of 1.000 deg. F i 


and a pressure ot 


400 Ib. The high-temperature casing 
was made in one piece. Diaphragms 
holding the steam nozzles between 


Stages are 


held in place by an inner 
lining or secondary casing having a 


horizontal joint Corrugated piping 


high- and low 


The 


housing has a flat top provided with 


bends connect the 


pressure elements generator 


quick-opening doors used in case of 


failure of the air cooler. The gen 


erator itself will be excited bv two 


direct-connected instead of 
the one in this coun 
trv. A Babcock & Wilcox superheater 


will supply thí 


exciters 
unit customary 


high-temperature 


steam to the unit, and will be sepa 


rately fired with fuel oil. 

° 
[ LTRA-SIZI PLANERS now being 
manufactured bv the G. A. Gra 
Company incorporate 407 ball and 


bearings of different 


\moneg 


according to 


roller seven 


types the design features. 
Wachinist are 
and flats, 


leveling screws, one 


American 
two V's 
three rows of 


four ways, two 


being at the 
| 


access TI 


center of the bed and 
le trom the top, a steel cam 
ber beam attached to the top of the 
rail to insure straight. cut as the head 


travels across the rail, 


Support of 


ach head on the cross rail on two 


( 
hardened rollers mounted on hall 
] 


] 


earings instead of having the load 
come on the upper gib, over-countet 
balancing of all heads to take up lost 
in at all times, automatic center 
l i£ supports for all cross гап 
screws teed rods, complete intei 
ocking control of all movements 
| ther side of the planer and at 
he tool | ds, and the use ol electri 
t ck and unlock the rail 

at the MIS 


l. 


N 


10. 


4 





A Glance Over the Pages 


Why is manganese steel used for 
> 


dipper lips on mine shovels? p. 2 
When does the constant relation- 
ship between stress and strain 
cease? p. 11 

What material is used in fabric 
welding dies? p. 18 

How can full-size plots of link 
motions be avoided? p. 19 

Why should the production man 
be considered in designing equip- 
ment? p. 22 

How can copper replace iron in 
making vitreous enameled dials? 
p. 25 

How is oil seepage handled in 
designing oil burners? p. 27 

Who is the new president of the 
A.S.A. p. 38 

What are current trends in air- 
craft design? p. 37 

Do calculations for press and 
shrink fits vary for cast iron to 
steel and steel to steel fits? p. 47 


Tur FLOATING PONTOON gate lifter 
for the new Welland Ship Canal is 
capable ot a vertical lift of 500 tons. 
It is entirely except 
that it is not self propelling. While 
the craft is only 90 ft. in length, with 
a beam of 66 ft., the towers stand 
72 ít. above the deck. 

for providing lifting power are each 
about 54 ft. long and 10 in. in diame- 
ter and are driven by separate electric 
motors. Controls for the four units 


self-contained 


Four screws 


are locked together to operate as a 
after the load has been 
equalized, A 


water 


single hoist 
properly 


shifting 


system of 
with 
electrically-driven centrifugal pumps 


ballast is used, 
to transfer water as required to pre- 
overbalancing of the 
during lifting operations. 


vent pontoon 
Power for 
all motors and electric controls is sup- 
plied by a main engine of 300 hp., 
direct-connected to the generator 





Centaur highway mower with 


Le Koi twin-eylinder motor, dry- 


plate twin-disk clutch, anti-frietion bearings, dual eluteh control, 


and front wheels designed tor chains 
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SALIENT-POLE, 
to be started under load have usually 


synchronous motors 


been unable to develop the necessary) 
starting and pull-in torque without 
incurring excessive current inrush or 
mechanical 


using an intermediate 


starting device. Westinghouse has 
developed a motor with starting and 
accelerating characteristics similar to 
a wound-rotor induction motor by re 
placing the ordinary cage-tvpe damper 
with a 


winding in the pole heads 


phase-connected damper winding. 
The ends of this winding are brought 
out to slip rings, permitting the use 
of a variable external starting resistor 
similar to that used with wound-rotor 
induction motor. This resistor is au 
the 


synchronous 


tomatically cut out, in steps, by 


controller, and when 


speed 15 approached d.c. excitation is 
applied and. the motor svnchronized. 
This motor, unlike the svnchronous 
induction type, utilizes standard ex- 
125 or 


citation voltages of 250 volts 


d.c. and requires low exciter capacity 
comparable to corresponding. ratings 
of low torque design. 


VN ErLkcTRO TABLE manufactured by 


Mtorfer Bros. Company combines 
practically all kitchen operations in 
one unit. Means are provided for 


mixing and preparation of foods and 
a double electric socket is located at 
the side. The unit operates an ironer 
and provides storage space for the 
devices supplied as standard equip 


ment. It is 32 in. high, 30 in. wide 
. 

NEW BATTLE CRUISERS for the 

United States Navy utilize mor 


welded construction than ever before 
Welding is used for the attachment 


of fittings, locations where local 
strength rather than general struc 


tural strength is involved, all seams 
and butts of the superstructure deck, 
upper platforms, and deckhouses are 


welded complete. In addition. the 


Electro- 


68-in. 


Vwo-oven 
chef 


wide, 


Master, 
utilizing op- 


tional timer  con- 


trols for either 


oven, six standard 


heating units, each 


with three heat 
speeds, and finished 
in chrome-plate and 
either white or 
green porcelain 


enamel. 


entire piping svstem was built up by 
High-strength 
allovs were adopted throughout the 


welding aluminum 


furni- 
Cork 


ship for divisional bulkheads, 
ture, fittings, and similar parts. 
insulation is also used extensively and 
is cemented directly to the structure 
e 
MOVING PIcTURES in relief were fore 
cast recently by Dr. Herbert E. 
of the Bell Telephone Company. The 


[ves 


necessity of having spectators wear 


special goggles or other devices to 


direct separate pictures to each eve 
the | 
available method is bv altering the de- 


l'his problem has 


must be eliminated, and only 
sign of the screen. 
been solved by using the same general 
kind of pictures and ridged structures 
which have been worked out for mak- 
ing parallex panoramograms. In one 
method, the screen is built up of cel 
luloid or glass rods so calculated as 


to reflect 


1 
| 


ight directly back in the 
direction from which it comes. A 
large number of pictures are then 


thrown on the screen from a battery 
of lanterns standing side by side, the 
pictures projected having been made 
from a | different 
lach of the pictures 


originally series ol 
points of view. 
on the screen can be from only 


that, 


seen 


one direction, so with a large 


enough number of projectors, any 

observer sees a separate view with 

each eve, no matter what his position. 
e 

PORTABLE CLOTHES WASHERS made 


by the Kohler Company utilize an os 
cillating impeller with six blades, each 
ending in a pronounced shoulder or 
When the impeller oscillates, 
the size and design of the blades gives 


the 


hump. 


water a radial action, churning 


it with a backward lash around each 
vane. The tub is coated inside and 
out with an acid-resisting enamel and 
has an aluminum cover which also 
serves as a tray for the clothes. А 


height adjustment is provided 


35 


[| wo-WHEE! 


devel реа bv the 


AUXILIARY drive units 


Rightway Corpora- 


tion for attachment to several makes 
of tractors distribute the engine 
power to four drive wheels instead 
of two. The auxiliary drive wheels 
are placed inside and to the rear of 
the tractor wheels to increase road 
contact. Fach wheel carries its own 
share of the weight, and, since the 
drawbar is attached at a point high 
on the bracket connecting the drive 


‹ 
^ 

1 1 
! 


unit to the tractor axle, tl 


1 


1 
le drawbar 


pull results in a downward thrust on 


the positively driven auxiliary wheels 


to give still greater traction. Driving 


power, transmitted through the regu- 


lar tractor ditferential and rear axle 


to the rear wheels, is carried from 


each of these wheels by means of a 


chain and sprocket to the end of a 
ditferential 


jackshaft, with a second 


mounted between its two elements. 
[n the same housing, and to the rear 
ot the rackshaft. is a solid axle carrv- 
ing the auxiliarv wheels driven bv a 
chain. from a sprocket mounted upon 


the cage of the jackshaft differential. 





method 


chassis, 


Dual coach showing 


of mounting twin engines location of 


cross members, and arrangement for 
manipulating dual gearsets with a 
single control. Short drive shafts 


are notable 





Maj aires vom 


Automatic form-turning lathe, built 


by Monarch with Keller control 


Magnetic-control motors, direct 
mounted, drive the leadserew and 
feed rod 
ELECTRI DISHWASHERS tor home 
use introduced by the Conover Com 
pan incorporate flexible rubber 
plated dishracks and Bakelite racks 
for silver Washers have the appear 


ance ol clothes washing machine 


and utilize an automatic measuring 
device to eject excess and to remove 


MIT 


un enameled : 


electrically 
1 


waste watet OK 
th« 
welded chassis is lacquered in green, 


blu« trav, 01 


1 
piece tank 1s porce 


and 
( hl lk SS 


IVOFV, parts are 


chromium plated bearings, 


ап айтти апа а 


bronze impeller, 


low-starting load 


ро! Ter 


motor are 11C0! 


in terime truck manufactured b 
the Ikconomy Engineering Compan 
to make the units “visible from a dis 
tar nd readily located m a largi 
plant or dimly lighted 


[rinn isin red and 


HAN MicnopuoxN for us 


hon I nd “talkie” units are 


with 


numb 


1 1 1 1 T" 
t ) wit molde 


‘omposition 


= ">" STRESS whe ern. `. ` Ë <. < 
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New Specifications 
Е. DERAL Specification No. 138 


for Ferro-Manganese, has been 
revised and is being submitted to in 
dustry for criticism and comment. A 
Federal Specification on Steam Hose 
Couplings is now being submitted also. 
Specification No. 339a on Metals, and 


No 


are being submitted for revision. Pro 


127a for Seamless Brass Tubing 
posed American Standards for pipe 


flanges and fittings have been pre 
by the ASA technical committee 
to cover pipe plugs of cast iron, mal 
leable 


steel: steel hase 


pared 


forged 


iron, cast steel, and 


fittings for maxi 


т 
mum steam : 
working pres š 
sure ot 250. 100. ' 
600, and 900 1b. ' 
per sq. in., and 
steel companion | Va 
< P$ 
flanges. 58 
2 e» 
rhe proposed Lod 
\merican Stand ose 
ards for Wood Sek 
ruff Keys has NER 
been submitted sto 
` ° Oy 
to the ASA for ‘Sẹ 
approval. A gen 
4 э Y 
ста! rTCVICW indi 


that th 
has 


attempt 


cates 
committee 
madi 11 


he 


to Sp H IA or co 


. . "x - 
ordinate existing d Rf 4 ае 
sizes, regular x үт ` j ite 
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Body Design Changes 
At the Auto Salon 


HA [OUGH the New York Salon 
is primarily a body show, one 
completely new car, a Marmon with 
a 16-cvlinder V-type engine, made its 
first bow, and the latest Lincoln with 
its new free-wheeling device and en- 
gine of considerably increased power 
was exhibited for the first time. De- 
tails of con- 
struction are not available. 

Aside from a few freakish-looking 


chassis or mechanical 


bodies, novelties in body design were 
not 
ators 


Screen-covered radi- 
Except those 
built-in, 
peared as if added as an afterthought. 
Chromium plating is being used more 
than Stainless 


numerous 
were Common. 


screens that were they ap- 


steel or chro- 
mium-plated strips are fitted on most 
running boards, and parts of fenders, 


ever. 


in many cases, are protected by simi- 
lar strips. According to the Duco 
Color Index, black, blue, green, and 
brown stand in popularity in the order 
named, whereas, the order a vear ago 
read: blue, brown, black, and green. 

Hudson’s latest offerings, including 
the Essex, are not much changed me- 
chanically, except for stiffer frames 
and of i-i. 
Bodies have new lines and new fit- 
tings, and include detail structural 
refinements. The decreased price is 
said to be Hudson’s lowest. 


cvlinders larger bore. 









produced by 2n gl». 
given manufac 3 
turer, but instead کک بو‎ 
has attacked the 

problem from 


the standpoint of 
the user. 


„| 4 "a 2 — 

l سا‎ 
X23" Ту” єє” М. 
8 ¥ ¥ hen. FT 
Worm-drive truck and new type of braking mechanism on 
General street railway car. Side-mounted brake cylinders, 


disks 
parts, 


propeller unit for emergency braking, rubber in- 


sulation of metal axle aligner, and wheel guards 


are incorporated 
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radio 


Indirectly -heated German a.c. 
control, 
replace the 
in. thick; 


Old-style tube is 


tubes, utilizing electrostatic 
Metallic 
usual grid. 


life 


outer coatings 


Tubes are but i 


and is tripled. 


at right 


Aviation 


Design Trends 


By Leslie E. Neville 
Technical Editor, “Aviation” 

NE tendencv in the past vear in 

aviation has been toward simplifi 
cation of cowlings. 
although perhaps less efficient 
than the fi 
developed, are considerabh More de 


These new cow 
lings, | 
aerodynamically rst ones 
sirable from the cooling and servicing 


standpoint. They are of the simple, 
quickly detachable ring type, 
from British ideas, 


able visibility features that in no way 


adapted 
with highly desir 
interfere with the normal cooling of 
the engin: 

A similar condition has existed in 
the development of such units as wheel 
fairings. The first of these were di 
signed to obtain aerodynamic refine 
ment without thought of any other 
factor, but it was soon discovered that 
the best of airplane wheels must oc 
casionally be serviced. Some of thi 
aerodynamic gain had to be sacrificed 
to obtain the quick-detachable tea 
Next will 


ture. vear's engineering 


probablv show further advances in 
the maintenance features of airplanes. 

The necessity of keeping even 
small protrudences out of the air 
stream has led to a number of inter 


esting detail refinements, such as flush 


wing fittings, retractable and 


steps, 
some retractable oil coolers and radi 
ators. 

Gradual development of the 
giro type has been under way during 
a number of detail 


the year, and 


provements have been etfected. Thes 
ianical 


rota 


include mainly a me engine 


driven starter tor the ting vane 


and a landing gear developed 


system 


to meet the demands tor shock 


long 


absorber travel in vertical landing 


Probably the feature in structural 


design has been the continuous trend 


toward the use of metal [he de 


mand tor inness has 


aerodvnamic cle; 
resulted in a number of 


cantilever Wing designs Interesting 


developments in fuselage 
| 


monocoque 
lave been brought about. 


[he Thaden and 


lowle wing struc- 
tures are il [n most of these 


he conventional spar and rib 


construction 


lustrated. 


y t 
wings 1 


system 1s replaced by various other 
rrangements in which the metal skin 
carries a portion ot tl oads 


Most 
minum 


riveted alu- 
In 


several quarters, howeve E. research IS 


s employ 


airplani 
allovs 1n their structures. 
progressing on thi stainless 


use ol 
fabricated by 


steel, electric spot weld- 
\t the present time this move 
ment has not 


wing rib, but at least one 


bevond the 


progr« SS d 
airplane us 
ing such ribs has been tully 


~ 


by the 


ipproved 
Department ot Commerce. А 
number of other manufacturers are 
investigating the possibilities of elec 
tric welding for steel tubing of the 


specifications normally used 


r sas к= ды" 


+" 
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News of the 
Metal Markets 


cC )PPENR output. cut 12.030 tons 
Ain November. was still. insuth- 


|^ ] 1 
t rici eveis are n 


1 1 › 1 1 
шо харих it 1 UC Recent declines 
I) export prices have mcreased tor- 
ron huvino t 1 Y4 t. but the 
(1911 11 110 O SONIC Extent, эп the 
: м 
gener O s low as à result ol 
1 1 13 
In vernto King and unstabl ceneral 
conditions, according to letat Ò 
17 
LULT( j 


ZINC is steady in price at about 4e. 
on Dec. 19. Domestic prod 


| uction was 
curtailed shari in November and 
a ae aval { 
will probably be further cut in De- 
Cel Ix bi 17 ( s ther users 
ire, howevet Ving trom 1-{ О 
outi t ( nto witi 1 SINESS 
LEAD prices stead t around 2 
With low 1 (] B: bbitt ( bit nd 
1 
batte1 пакету ( t <11 OLY 15 
much as tl ne it once \mmuni- 
1 1 1 
tion makers are buvineg littl rgely 
| 11 rol | im ti 
CCaus« ) CI SCS Caril 111 0114 
ў 
eal but ) s» seem to Ix ak 
] ] ` 
Ing’ less hbecause oO tne vances m 


LIN, at 234 Dec. 17, was at its 
lowest in 28 years, and sales at the 
low prices have been sood, not so 
much of bettered position of users 
but because the feel that tin at this 


price 15 а good investment. 
MAGNESIUM prices have been lowered 
to 48c 100-Ib with 


consequent increases in consumption 


1 
the lb. in lots, 


of this exceptionally light metal. 


E, ee 


mt; 





Iwo advanced metal wing structures, the 
Towle (above) of Alelad, and the Thaden, 
of Duralumin fowle uses corrugated sheet 
zigzagging from top to bottom of the wing 
section, with corrugations flattened at 


points of juncture. Thaden utilizes a 


smooth-sheet removable leading edge 








38 


IN THE SPOTLIGHT — 


B \NCROFI GHERARDI, VIC 
pi t nd chiet engineer ot the 


(55-1014 
can Telepl 


hone & Telegraph Com 
pany ha been elected president ol 
the \merican Standard \ssociation 
CLYDI M CHAPMAN, engineering 
pecialist of New York City, was re 
elected vice-pr« ident of the association 
Mr. Gherardi has been a member of the 
ociation’ Board О! Directors, and 
| be th the A. T. & T. since 1907, 
for the past 10 years in his present 
capacit Mr. Chapman has been en 
gineer in charge of design and tests tot 
several ot nizatio1 at various times. 
He be chairman of the ASA 
St ( incil 
M ( prolt or ofr engineering 
the College of ort Arthur, and 
) | ргоіеѕѕог ої е 
College ot 'Tokvo, are 
| ( Europe by way 
t | ari pending 
ctt ( Hant ( 
х r 11‹ l 
\ ( e of engineerin 
(1 1 l | ( Ol 1 ( in 
become ile 
( 1 ( ( 
Det 
| Ri ( ( executive thie 
| | I 1110 Sal 
T ] t ‘ ec t 1 1 
( T | llun 
d \ \ px wa 
the ( (oun the re 
( 1 ( trie 
( | oflice u lan. ] 
С) ( > if ( 1‹ rt 
( Oak Product Corpora 
t N ( сао ] l ha becom 
research engineer with the Houdaille 
He ‹ poration, Chicago 
| | D p, formerly a е1 
neer \ the Kevstone Aircraft Сот 
t Bristol, Pa., has joined th 
xellett urcrait Corporatio Phila 
delpl in a similar capacity 
М. Е. р ET, formerly experimental 
( ( the Wilkening Manu 
Í 1 Company, Philadelphia, has 
( ile manage! and engineer for 
t B & Funchess Motor Prod 
ucts Company, Hanford, Calif 
W. H. Himes, formerly in the me 


engineering 


ca r department of the 
Westinghouse Electric & Manuf: 


ifacturing 
Company, Pittsburgh, Pa. has been 
mana of the Engineer 

1 |). ( ucceed ] ] BURN 

1 \ ( 

| s. ] | me lurgist of the 

G l] ( nv. Schenectad 
N sp ( “Metallurgical 
| the Electrical Manuíactur 
1 v” at thi | 12 meet У 
New ү, ( pt« SS 

) " meeting ү visit to thi 

\ ( e & Carbon Researcl 


WILLIAM W. DUNNELL, JR., for- 
merlv production engineer with Com 
stock & Westcott, Inc., Cambridge, 
Mass. has become à machine designe: 
with the Reece Buttonhole Machine 


Company, Boston. 


Joun Howe Harr. has 
pointed technical assistant to the presi 
dent of the Taylor-Wharton lron & 


been ap 


Steel Company, Highbridge, N. J. He 


will have full supervision of all research 
activities and Бе 
mantutacturing 
gineering 


adviser on 


general 
and 


methods sales en 





Bancroft Gherardi 





Clyde M. Chapman 





W. H. Himes 
* 
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A. J]. Foley resigned recently from 
the Engineering Department of Sargent 
& Lundy, Inc., Chicago, Ill., to become 
manager of the Chicago Sales Office of 
the Beilan Company, Ltd., Los Angeles, 
Calif. 

JOHN J. GRABFIELD, formerly project 
engineer in the General Motors 
search Laboratory, Detroit, has become 
a test engineer with the Hudson Motor 
Car Company, also of Detroit. 


Re- 


R. H. Gruss has joined the engineer- 
ing department of Igoe Brothers, 
Newark, N. J. He was formerly office 
manager, reinforcing bar department. 

H. A. 


engineer 


HUEBOTTER, formerly research 
with the Waukesha ( Wis.) 
Motor Company, has become an instruc- 
tor in automotive engineering for the 
General Motors Institute of Technology, 
Flint, Mich. 

LORENZ IVERSON, on 
of the outstanding steel works engineers 


in the country, has been elected presi- 


considered as 


dent of the Mesta Machine Company, 
West Homestead, Pa., to succeed the 
late Harry F. Wahr. 

E. €. JACKSON, JR., has resigned as 


head of the Department of Mechanical 
and Electrical Engineering at the Speed 
Scientific School, Universitv of Louis 
ville, to the duties as head ot 
the Department of Electrical Engineer 
ing, University of Kansas, 

W. F. Jomnston, associated for the 
past with Allied Engineers, 
Inc.. New York, recently took a posi 
t1 | & Webster Engi 
Mass., as 


assume 
Lawrence 


tour vears 


(M v 1t the Stone 


neering Corporation, Boston. 


engineer ot the mechanical division 
[FREDERICK KNACK, formerly secretary 
for Aerotach, Inc., Moline, TIl., has 
becom« chief engineer 1O1 the Mono 
\ireraft Corporation, also of Molin 
KONRAD LANGER, 
with the Brooks 


formerly a designer 
Steam Motors, Inc.. 
Buffalo, has a layout draftsman 
for the \eroplane & Motor 
Company, also of Buffalo. 


be come 
Curtiss 


RALPH >. MACPHERRAN, chief 
chemist of the Allis-Chalmers Manu 
facturing Company, Milwaukee, an 


outstanding metallurgist in the gray 
iron foundry field, has been awarded 
the J. H. Whiting gold medal of the 


\merican Foundrymen’s Association. 

R. H. MANSON, vice-president and 
chief engineer of the Stromberg Carlson 
Telephone Manufacturing Company, 
Rochester, N. Y., was recentlv nomi- 
nated for the presidency of the Institute 
of Radio Engineers, an international 


bodv having members in this countrv 
and abroad. 
WILLIAM В. Mayo, chief engineer 


of the Ford Motor Company, was ap- 
pointed by Governor Green of Michigan 
to represent Michigan at the National 
Conference on Uniform Air Laws in 
Washington, Dec. 16 and 17. Mr. Mayo 
is chairman of the Michigan Board of 
\eronautics. 

J. P. MrrrER, formerly engine de- 
signer for the Studebaker Corporation, 
South Bend, Ind. has become chief 
draftsman in the engine division of the 
Dee Wite Boat Co., Detroit. 
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T. E. TirLiNGHAST, executive en- 
gineer of the Pratt & Whitney Aircratt 
Company, Hartford, Conn., has been 
elected a director, and has charge ot 
all outside engineering activities under 
A. V. D. Wirrooos, chief engineer 
Mr. Willgoos vill also be assisted by 
L. S. Hones, research engineer, and 
EARL A. RYDER, assistant to the chıel 
engineer. 

H. G. Osrorn, engineer in the Osborn 
Engineering Laboratory, Owosso, Mich., 
has joined the Essex Wire Corporation, 
located in the west portion of the Ford 
plant at Highland Park, Mich 

Евер E. KrrNc, chief engineer of the 
Youngstown district for the Carnegie 
Steel Company, has been appointed chief 
engineer of all Carnegie plants, with 
headquarters in Pittsburgh 

R. E. W. Harrison presented a paper 
entitled “Survey of Surface Quality 


Standards and Tolerance Costs, Based 


on 1929-1930 Precision Grinding Pra 
tice" t one ot the Machine Shop P1 i 
tice  sessiol during tl S. M.l 
annual meeting n his paper. Mt 
Harrison described not only a né 
method of evaluat | | 
but also the apparatus tor com 
and calibrating finishi na product 
basis 


MAURICE Orrrkvy, British. engineer 
and for 11 vears chief engineer of th« 
Chassis Division. of the Rolls- Rove: 
Company of America, has joinei 
engineering staff of the Cadilla 
Car Company 

WILLIAM H. RAGSDALE, formerly e3 
perimental engineer with the Lycomii 
Manufacturing Company, Willi 
Pa., has joined the Davis Devices Com 
pany, Clarksburg, W. Va., in a similar 


capacity 


| 

F. D. NEwnvRvY, formerlv manager ol 
the Power Engineering Department, 
Westinghouse Electric & Manufacturing 
Company, has been appointed general 
manager of machinery engineering M 1 


Newburv has been with the ene 
ing department since 1903. Succeeding 
him as manager is R. A. MCCARTY, 
formerly division engineer in the 
department 


meer 





STANLEY A. RicHarpson has_ been 
appointed chief metallurgist of the re 
organized Empire Steel Corporation, 
Mansfield, Ohio. Pavut LLEWELLYN, 
formerly president of the Interstate Iron 
& Steel Company, Chicago, has been 
elected chairman of the board of the 
reorganized company 


ROBERT С. Sessions, until recently 
engineer in charge of the engineering 
and experimental division of Steel & 
Tubes, Inc., Cleveland, has become 
affliated with FRANK | SESSIONS, 
consulting engineer, with headquarters 
in the Rockefeller building, Cleveland. 
They will practice consulting mechanical 
and electrical engineering. 

C. A. THAYER, formerly chief engi 
neer for the Arthur G. McKee & Co., 
steel works project in Soviet Russia, 
has been appointed vice-president in 
charge of operations of the Republic 
Steel Corporation, Youngstown, Ohio 


R. 








E. W. Harrison 
* 





F. D. Newbury 
€ 





R. A. McCarty 
* 


19 


Capt. H. Lepyarp Tow te has been 
appointed general art director of the 
Campbell - Ewald Company Captain 
Towle comes to Campbell-Ewald from 
the Fisher Body Corporation, where he 
acted as director of the color and 
advertising art studio He was pre 
viously director ot the Duco Color 
\dvisorvy Board 

H. R. VOORHEES, now a designer for 
the Hupp Motor Car Company, Detroit, 
was previously with the Verville Air- 
craft Company, Detroit, in a similar 
capacity 

F = \\ LLL AC formerly mechanical 
engineer ot the Detroit plant, Chevrolet 
M etot Company ha been made plant 


anager a b 


FRANK A. WHITTEN, for the last two 


vears chiet engineer of. the McCord 
Radiator Manníacterme Con 
Xa itor Ñ ма fac 11 g ompanv, 
Detroit hac hecome Nott rino 

| Jet € € eng et g spe 


cialist in. public. uti 


Bonbright & Company, Detroit 


RAYMOND ( WirsoN, formerly de 
one with the Inter ma Motor 
Companv, Long Island City, New York 
be in eng t Cha 

м. ( l 


[54^ W. FRANK, 75, formerly 


engineer and ecretat ot the Louis 


urgh, an organizer of the Frank 
Kneeland Machine Company, which 
later became one of the units of the 
United Engineering & Foundry Com 

nv, died on Dec. 1 at his home in 


[АМЕ G. Dornetrer. 63. founder of 
the Cleveland Ohio) Planer ( ompanv 


and inventor of an _ open-side steel 
planer, died on Nov. 27 at his home in 
Cleveland iter a long illness He 
retired 12 years ago, and later became 
honorary president of the Dornbirer 


Machine Tool ! ompany, Cleveland 
| 


James Brown Herresnorr, 96, in 
ventor, died on Dec. 5 at his home in 
Riverdale, N. Y. He invented and con- 
structed the first naphtha-driven motor 
cycle of internal combustion type in 
America, the coil boiler, and the fin 
keel for sailing vachts 

FREDERICK K. Hannan, 55, consult 
ing engineer, died on Dec. 4 at his home 
in New York City. He returned 
recently from Russia 

ANDREW Murray HvwT, 71, elec 
trical and mechanical engineer, died in 
Berkeley, Calif., on Dec. 8. During the 
war he was a member of the Naval Con 
sulting Board, and also consulting en 
eineer for war material firms 

NATHAN W. PERKINS, 71, mechanical 
engineer, for manv vears with the Ell 
\dding Machine Company, Newark, 
N. J., died on Dec. 1 at his home in 
East Orange, N. J. He was also at 
one time with the National Cash 
Register Company. 
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NEW MATERIALS AND PARTS 


+ 


*W yr-omat-ick" 
Clearance Compensator 


CONSTANT clearance in bearings 1s 
maintained automatically by means of 


the “Wyr-omat-ick” compensator an 
nounced by the Wyrick Engineering 
Company, Wyandotte, Mich. If ex 
cess clearance is permitted between 
parts having lateral movement under 
more or less force, the resultant 


POWER 
SPRING 


Fig. 1— smooth cam of the 


Wyr-omat-ick compensator 
tends to such 
rendering the latter rapidly 

By taking up such play, 
this compensator avoids the accelera 


pounding increase 


( le arance, 


] 
acceleratlve 


tive action and prolongs the useful 


+ 11 


fe of the bearing and of reciprocat 


g parts [n fact, a burnishing ac 
tion takes place in bearings, with the 
result that the bearings become highly 


- 


friction is reduced 


polished and the 


1 1 
yecessitv Ot machining to close 11111115 
i 1 1 
is eliminated, and. hghter bearings 
be ern ( 
Or ] ` ( two matin 
| 1 
( ( | act CniDers | £S l 
) ] 1 t } 1 
NN ( WilCll ] 1C { сє 15 
1 C J, W1 increase or de 
( пе 11 cross-sectional dl 
поп if rotated in opposite direc 
+; | ' fux ۱ her “б > ] > 
t1 S hese two members serve the 


ice-fillang requirements which are 


AND 


ENGINEERING 
EQUIPMENT 


necessary as wear occurs. The power 
spring, illustrated in Fig. 1, which is 
attached to both cams 
bled, provides the power to rotate the 


when assem- 
cammed members whenever this ac- 
tion 1s required. 

The expanders, illustrated in Fig. 


1, are two hardened steel balls with 
expansion springs in back urging 
them outward to exert a pressure 


against the inner surface of the 


slotted cam when the cams are placed 


face to face as shown in Fig. 3. This 





2—The slotted cam, show- 
the 


Fig. 
ing integral control ribs 
action insures separation of the two 
cam-faces as through wear or other 
factors increased Space occurs 

Che T-shaped control pin is ground 
to project beyond the face of the 
smooth cam, in which it is assembled, 
a distance equal to the 
desired 
Thus, 


clearance 


when the cams 
are placed as shown in 
Fig. 3, the control pin 
Into | 


the slots of the 


one ol 
slotted 


one 


projects 


and 
of the ribs of the lat 
ter, 


canm 


engages 
Insuring against 
rotational 
between the 


any action 
two cams 
unless sufficient space 
is allowed to permit 


the cam-faces to sepa 


+ 


Fig. 3—Cuse re- 


moved from com- 
pensator to show 
the of the 


control pin with the 


relation 


control ribs 


distance 
equal to the pro- 
truding portion of 
the control pin. 
The ribs of the 


rate a 





slotted cam are 
spaced to insure 
the desired dimen- - 


sion of readjust- 

ment required at each readjustment 
period. For example, if the total 
cam rise equals 0.062 in. and it is 
desired to readjust at each 0.001 in. 
increment of wear, then 31 ribs would 
be milled (equally spaced ) on one- 
half of the cam-face; thus the thick- 
the cam would be 0.001 in. 
greater at each rib up the cam surface. 
These increments can be made to suit 
individual requirements, and the total 
number of ribs also. 

The further pro- 
vided with a locking seal. This seal 
holds the cams in their reduced di- 
mension relation until the compensa- 


ness of 


compensator is 


tor 1s properly assembled in working 
position. between two spaced parts, 





1—'"W»r-omat-icek" 
gibbed 


Fig. 


Compen- 


sator for ways and other 


sliding bearings 
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after which it is removed. Then the 
compensator acts merely аз а preci 
sion spacing washer, readjusting ac 
tion taking place only at intervals 
when, through wear or other factors, 
the clearances of the as 
sembly the predetermined 


combined 
reach 
maximum. 
The various members co-act in the 
following manner: Inserted between 
two spaced parts with the compensa 
tor reduced to minimum dimension, 
the power spring urges Opposite rota 
tion of the two cammed members, and 
such rotational action is restrained by 


a control rib obstructing passage of 


the control pin; the expanders con 
tinually urge separation of the cam 
faces and as wear takes place and 


space is provided the cams gradually 
until th 


clearance to pass the obstructing rib 


separate control pin has 
Chen the power spring enforces op 
posite rotation of the cams and this 
the joint 


ot the cammed members, closing the 


1 


iction. Increases dimension 
space between the cam-face s, thereby 
increased clear 


ob 
structed from passing the next rib in 


compensating tor thi 


ince. The control pin is again 


the series, and the compensator unit 


washer 


again acts as a mere spacing 
until further wear permits another re- 
adjustment cycle. Any maximum or 
minimum limits of cl may be 
the 


compensa 


Carance 


maintained automatically until 


maximum capacity of the 
tor has been reached. 

MI compensators are 
in shaft sizes 


trom 5 to 6 11 


Trent 
Electrical Heating Elements 


1 1 
electrical 


IMMERSION-TYPE 
| 


icating elements have been added to 


+] 


t. Trent Company, 
Street, Philadelphia, Pa. 


1 


Iunior immersion unit is illustrated 


t the right. 


These heatine ele 
ments have been con 
structed to be inter- 


hangeable with other 


lements of a similar 
haracter. The correct 

between 
the 


casing 


elationship 
he area of 
the outside 


heating el 


lined in order to provide sufficient 
urface to radiate the heat generate 
the element If desired l 


it element mav be replaced 


hree-h« at tvpe 


For stock purposes the el men Š 


the line manufactured bv the Harold 
439-43 No. 12th 
l'he Type IR 





ement and 


been deter- 


supplied with a seamless brass tube, 
but bodies made of copper, steel, or 
chrome alloy steel are available. For 
the ordinary elements, the heat is dis- 
tributed the entire length, 
although when necessary heat concen 
tration at different positions along the 


Over 


tube can be provided. 


Ohio 
Speed Reducer 

with 4-Speed Gear Shift 
BY MI 


one of tour speeds can bx 


any 
obtained 


reducer 


+} 
0114 


rom 

()hio Gear Com 

pally, ` leveland, 

Ohio. \ Ct 

available trom 3 hp. to tractional 

horsepower sizes ot à and 
In this worm-geat 


~ 


and worm wheel assembly 


the worm 

provides the main reduction he 

speed changer gear ratios can Бе 
ried within tairly wide limits, al 

though two alternative sets of ratios 


have ] 


DEEN 





Ohio Combination Worm-Gear 


speed Reducer and 4-Speed 
Changer Unit, showing the 
gear-shift knob 





Frent Type IK Junior Immersion-Type 
Eleetrie Heating Element 
iternative varies the revolutions per 


minute in the pr: 


14 to 1, 2 to 1, and 3 to 1, as com- 
pared with the worm wheel revolu- 
tions. The alternative standard varies 
s 2 to 1, 1.87 to 1, 1.66 to 1, and 1.6 
to 1. These ratios must be multiplied 
bv the ratio of the worm gear reducer 


spec d reducer, 


standardized, are 


portions ot ] to l. 
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to which the speed-changing part 15 
attached, in order to give the ultimate 
reduction. 

\ hardened and ground steel worm 
is employed, while the worm wheel is 


of bronze. Reducer shafts run in 


and 


ball-bearings the edges of the 
rounded 
[he 


the 


speed changer Year te eth are 


to tacilitate easy engagement 


mechanism is so designed that 


gear shift" dial cannot be operated 
unless the unit is at rest. Both the 
box and worm assembly can be ar 
ranged tor any operating position 
specified. The speed changing box 
can also be supplied separately, if 


desired. 


Monitor 
Oil-Immersed Starter 


ACROSS-THE-LINE, full voltage 
starting is permitted by the oil 
immersed ‘“Thermaload” starter an- 


the Monitor Controller 
Company, Baltimore, Md. This de- 
vice is equipped with overload and 


low-voltage protection, and consists 


nounced by 


of a magnetic contactor mounted on 
a panel with a thermal relay, and en- 
closed in an oil tight box. The oil 
completely immerses the contactor 
and the contacts of the relay, 

lhis starter gives positive protec- 
tion to polyphase and single-phase 
motors both while starting and while 
It will prevent damage to 
motors from running 
single-phase, in case one of the phases 


running. 
polyphase 


goes dead. 

The N.E.M.A. ratings are as fol- 
lows: 74 hp. at 110 volts; 15 hp. at 
220 volts, and 25 hp. at 440 volts. 





box removed from 


Enclosing 


Therma- 
the 


Monitor Oil-Immersed 


load Starter to show mag 


netic contactor and thermal relay 






























































W/azau 


Hardness Tester 


ABLE 


and 


\ POR 


Brinell 


for 
arranged to 


hardness tester 


tests, also 


measure the depth of indentation simi 


lar to the Rockwell method, has been 





placed on the market bv the South 
wark Foundry & Machine Company, 
resting Equipment Division, Phila 
aga 
Mazau Hardness Tester which is 
arranged for measuring both 
diameter and depth of impression 
lelphi l'a [he tester is suitable 
for both shop and laboratorv use. It 
is light in weight, and no electrical 
connections are necessary 
[he load is applied by a hand 
driven screw and measured by an 
elastic precision ring dynamometer 
and di raduated in 10-kg. divisions 
lhe vertical opening of the press is 
tin al d can be decreased by insert 


то blocks The 


overhung type to accommodate 


supporting table 1s 


ing-shaped pieces 


An innovation in this machine is 


the arrangement of the hollow bronze 


screw containing the main screw. It 


S ro ( automatically when turning 
the n screw under small loads, 
but higher loads the screws disen 
PAL utomatically, letting the main 

crew exert the final load By this 
construction the diameter of the 

crew can be made reasonably 
enabling easy operation of the 

1 chine 
| lentation produced is meas 
red | \ special instrument fur 
nisl with the machine The diam- 
eti the impression is read in hun 
edths of a millimeter. Measurement 
the depth of impression can also 
t en with the Wazau tester, b 
in: scale geared to the main 
screw. It indicates the vertical move 
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ment of the spindle in hundredths of 
a millimeter. Scale divisions are of 
sufficient width to permit estimating 
to fifths, equivalent to 0.002 mm. 
Rockwell values are obtained by mul 
tiplying the readings of this scale by 
nve. 


Nathan 
Automatic Oil Feeders 


FOR industrial applications, the 
Nathan Manufacturing Company, 250 


Park Ave., New York, N. Y., is offer 
ing its automatic oil feeders. Oil 
reservoirs are built into the parts 


equipped with this lubricating system. 
In the holes which connect reservoirs 
and oil feeds o1 
plugs are fitted for carrying the oil 


to the 


bearing surfaces, 


| he V are 


surfaces 


bearing 





NE 







— 


УУУУ 
ў bs 
K $ 
self-closing 
fitting 


selected wood, 


specially 


made of 
treated to feed oil from the reservoirs 
in minute quantities to lubricate the 
thoroughlv. Sand 
or grit is prevented from reaching the 
surfaces, 
life. 


bearing surfaces 


thus assuring long bearing 


Cutler-Hammer 
Bull. 9739 Controllers 


TWO-SPEED, consequent-pole type 
(reconnected), squirrel-cage motors 
controlled by means of the 
Bulletin 9739 automatic controller de 


can be 


veloped by Cutler-Hammer, Inc. 
2-12th St., Milwaukee, Wis [his 
controller functions to start the 


motor and to change its speed bv 
reconnecting the motor windings. It 
provides thermal overload protection 
at both motor speeds and low voltage 
protection. A separate push-button 
master switch with "low," 
and "high" buttons provides three 
wire remote control. 


"stop," 
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This 
constant 
torque, or 


for 
constant- 


furnished 
he TSE] омет, 


controller 1s 


motors. 
feature can 
be furnished, which makes it neces- 
sary to start the motor always on low 
speed before bringing it up to high 
speed, and thus protect the driven 
machine. 


variable-torque 
\ sequence compelling 


Allen 
Socket-Head 
Shoulder Screws 
DRAWN 


shoulder screws art 


COLD socket-head 


now being manu- 
factured by the Allen Manufacturing 
Company, 133 Sheldon St., Hartford, 
Conn. These stocked in 
diameters and many 
lengths adapted for holding 
together a great variety of 


screws are 
several body 
shoulder 


machine 


parts and for cam attachments. The 
screws are heat-treated. 
These socket-head screws are made 


in four sizes of hexagonal sockets 





Showing how Allen Socket-Head 


Shoulder Serews are employed 


as stripper bolts in production 


machinery 
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AN. qu, and $ in. across flats... Cor 


responding shoulder diameters are j 
for 


+, ã, and i in. Shoulder lengths 

the i-in. size range from 14 to 4 in., 
for the 4-in. size from 14 to 5 in.; 
for the 3-in. size from 14 to 6 in., 
and for the 5 -1п. size from 14 to & In 
Reliance 

Large Fan-Cooled Motors 

BY employing the Mossay prin 


to large, inclosed, 
the Reliance Elec 


1088 


ciple of cooling 
fan-cooled motors, 
tric «& 
Ivanhoe 


Engineering. Companv, 


Road, Ck 


`1 1 1 


veland, Ohio, can 


2() 


supply motors from to 150 hp 





Fig. 1—Stator of Reliance 
Large Fan-Cooled Motor 
interchangeable in mounting dimen 


with standard open motors. 

The extra 
with this principle is obtained by the 
tubes A, Fig. 1. A single 
fan the circulates 
the confined warm air through the 
tubes. A band B 
forces the cool air to follow along 
the outside of the tubes from one end 
of the motor to the other. 
the tubes are welded into the 
header C. Warm air enters the cool 
ing tubes through openings D. 


cooling area obtained 


use of 


internal on rotor 


steel enclosing 


| ‚е?$ of 


inside 


p 4 š present machine 
A t (,4— ; nti-friction Беат 
it Y ч . . 1 
dd vn ings are supplied as 
É ц 1 ° P ° 
- a Aa standard. Thev are of 
nee 3 the cartridge type, and 
l * à ° "e 
i а direct fittings with au 
+ | mur tomatic seals are used 
to supply grease under 
pressure. Sleeve bear 
Fig. 2—Cross-section of Reliance Fan-Cooled Motor ine housings can be 
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“Ideal” 
Unit-Type Motors 
INDUCTION, 


ring, and d 


Squirrel cage, 


motors, in all sizes and 


E 
types from J to 200 hp., are now avail 
able from The Ideal Electric X Manu 


facturing Company, Mansfield, Ohio, 
in unit designs. Standardization of 
these designs has permitted inte 
changeable rotors and stators. Thus. 


standard horizontal motors, shell-tvp 
flanges 


motors, tvpe motors, vertical 


motors, and special applications ot! 
"built in" motors requiring only th 
active elements t ei sané ) 
tors and stators 

| hese stat rí unit e us 
to build open-tvpe motor plash 


proot motors. drip-proot 
totall inclosed. 
with running seals or stationarv seals, 
ind shaftless 


manufacture 


explosion-proot 
motors 


proper alienment of all mo 


assures 





Ideal Unit-Type Motor employ 

ing standardized stators and 

rotors to facilitate building open 

or closed types 

tors and replacement of parts when 
required Sleeve bearings, shafts. 


stators and rotors and armatures art 


all ground to dehnite її 


isurements 


with limit tolerances 
Because of the unit 
tvpe design active mo- 
tor elements 


built in the machine at 


can be 


low cost and with only 
minor changes in the 
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rotated for wall or ceiling mounting 


without removing the bearing brack 
ets. They can also be replaced with 


out removing brackets 


*Diamo" 
Brinell Hardness Tester 
BRINEL.I 


read directly 


1 
hardness readings 


arg 


on the “Diamo” Brinell 
the market 
eh Instrument & Ma- 


1026 


hardness tester 
the 
chine Company, 


Pittsburgh, Ра 


1 
placed on 
by 


Ree dsdale O ° 





operated bv a svstem of and 
levers and the indentation 1s produced 
by a diamond semi-ball of 2 mm. 
diameter under a load of 120 kg 
\fter the test piece 1S 1 ced pos 

tion and the tor Is start: t 1s 
necessarv ( ) il t tii 
"starter" at the front of the base to 


The 


automatically 


load automatically. 


the 
then rele 


apply 
load is leased 
For soft material the test load can be 
changed easil 120 to 


From HA (7 
TOTI ` «t 


*Covulc" 

Self-Curing 
Plastic Rubber Compound 
PROTECTION «í 


lenti 


Í varied equip 


As 
stibject to extreme wear or co 


effected with “Covulc”’ 
compound 
Hitchcock 
oston, Mass 


and requires 


self-curing plastic rubber 


manufactured by The 
t8 Pearl 


1.1 


C(UICKI" 


Company ey 


It can be 


app ted 
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pressure. It is supplied 
One pound ot 
ill cover approximately 3 
| to 


111 past ТОТ 
"Covulc" w 
sq.ft., if spread an average thick 
ness of 4 in 


A typical application of “Covulc” 
is the covering of metal parts where 


corrosive or acid conditions exist. 
exposure to air causes the material 
vulcanizing, it remains 


to cure \iter 


and flexible. 


Hill-Pulvis 
Centrifugal Clutch 


SURE, gradual power transmission 
by centrifugally increasing density of 
eraphite-treated chilled) shot against 
ri\ ind a driven element Is the 
principle employed in the. Hill- Pulvis 
clutch announced by The Hill Clutch 
Machine & Foundry Company, Cleve 
Ohio. This tvpe of clutch can 


E ipplie either 
is a motor pulley, V-belt sheave, gear 


O1 sprocket, 


to individual drives, 


or as a coupling on 
direct-connected drives. 

Referring to the illustration, the 
winged rotor is the driving element 
ind the serrated shell is the driven 
element. Wings are provided with 
orifices to distribute the chilled shot 
evenly, thus effecting dynamic bal- 


ance during its operation. When the 
line switch is closed, the driving motor 
[he 
winged wheel turns at the same speed 
and rotates the charge of chilled shot. 
[he rotating rotor wings set up cen- 
trifuga! chilled shot 
out against the serrated inner surface 


11 Ihe chilled 


comes immediately up to speed 


action, forcing 


shot mass 





sectional 


view on Hill-Pulvis 


automatic clutch pulley 


AND PARTS 
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Components of 


employs 


a definite 
position in front of each wing. 


packs tightly and assumes 
Power 


is transmitted in gradually increasing 


amounts until the maximum 1s 
reached without loss to the driven 
element Ivery clutch is equipped 


with a “te ll-tale’’ device that indicates 
of 
1 1 
Ooverioacdine 
Both 


driving power can be changed in thi 


duration starting time and shows 


starting characteristics and 


same clutch by changing the 
ot chilled 


quantity 


s] ot 


W atson-Flagg 
Front-Gear Motors 


HELICAL-GEAR reduction units 
are built into the end shield of a stand- 
ard electric motor to form front gear 


motors, a product of the Watson 
Flagg Machine Company, 107 Nin 
teenth Ave., Paterson, N. J. Except 
for a very slight increase in overall 


a larger shaft 
of the 
lower speed involved, the combination 


length, together with 


diameter than usual, because 
is practically the same in appearance 


as the motor alone. The wide-spread, 
double-bearing supports for the out 
put shaft extension permit the appli 


cation of these 


units on overhung 
load conditions, such as V-belt or 
roller chain take-offs, in addition to 


the usual coupling connection. 
The front gear motors are equipped 
with anti through- 
id are dust-proof and oil-tight. 
motor 
and the combination is en- 


friction bearings 
out, an 
Standard N.E.M.A. 


employed, 


trames are 
tirely support d on the re gular motor 
No bedplate 15 required. 
Therefore, the Watson-Flagg front- 


gear 


feet. unit 


motor may be placed on any 





the Hill-Pulvis clutch, 


the 


which 


chilled shot as driving medium 





Watson-Flagge Front-Gear Motor, 
which 
х.К.М.А. built-in 


helical-gear reduction 


employs a standard 


frame and 


mounting pad suitable for standard 
motors. 

avail- 
ible for any speed motor from 3.600 


These front gear motors are 


r.p.m. down and from } to 30 hp. 
Stock ratios are 114:1, 11:1, 104:1, 
OU W:L yl 0: O21, and 421. 
General Electric 

Magnetic Switch 

FOR use on either a.c. or d.c. cir- 


cuits, the General Electric Company, 
Schenectady, N. Y., announced 
the CR-2811 magnetic switch, which 
is provided with a latch to hold the 
This 


desirable 


has 


contactor closed. condition is 
for conditions 


standard 


particularly 


l) 


the hum of a 


whi rt 
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magnetic switch must be eliminated ; 
(2) where the consumed to 
hold the contactor closed by the usual 


method must be eliminated because of 


pi wer 


cost, and (3) where the switch must 
not open in case of coil failure, power 
failure, or short circuits 

The device consists of a two- or 


three-pole, a.c. contactor with a latch 
ing 

and 
case. 


mounted base 


without an 


mechanism 
with or 

The contactor is standard ex 
cept for an extension of the shaft for 
the latching mechanism 


on a 
enclosing 


“a 
Manual Starter 
with Push-Button Reset 


ALL poles of the Class 2510 manual 
starter, introduced by the Industrial 
Controller Division, Square D Com 


pany, Milwaukee, Wis, are opened 
simultaneously with the tripping ot 
either of two relays [he thermal 


overload relay used is the same type 
employed on the automatic starters 
manufactured by the he 
starter is reset for operation by press 
ing the button extending through the 
front cover. \nother is the 
trip-free handle, prevents 
blocking of the switch closed against 


company 


feature 
which 





the 
from 


starter I5 


an overload. \s 


operated entirely the front, it 


may be mounted in pairs o1 


groups on 


a pedestal or a wall without waste 
space 

The three-phase ratings of this 
starter are: 5 hp., 220 volts; and 


74, hp., 440-550 volts. It is suitable 
for pumps, portable convevors, 


and other applications 


| fans, 
where low- 
voltage protection is not required. 


Roper 
Series 909 and 911 


Hydraulic Pumps 


TWO s for 


use in machine tools, hydraulic feeds, 


ries of geared pumps 


and for accumulator tank service have 


been developed recently by the George 
D. Roper Corporation, Rockford. Ill. 





Both series of pumps have ball bear 


ings and herringbone gears, insuring 
quietness of operation, high mechan 
the I 


when 


ical efficiencv, and absence ol 
trapping of oll teeth 


They may be furnished stripped, or 


mesh. 


mounted for belt, chain, or motor 
drive, 
The Series 909 pump is made in 


Nos. 2, 3, 4. and 
livering from 5 to 50 gal. 
it a pressure up to 1,000 Ib. per sq.in. 
The Series 911 pump is made in nine 
100 са! 
per minute at a pressure up to 300 Ib. 
tor 
lf chain or 


four sizes, 5. de 


per minute 


sizes, delivering from 3 to 


per Both tvpes are suitable 
lubricating liquids only 


helt drive 1s desired an outboard bear 


sqn. 


ing can be supplied 


Condit 

Type A-30-R 
Air Motor Starter 
A REVERSING 


for the control and pro- 


across-the-line air 


motor starter 
tection of 

motors has been placed on the market 
by the Condit Manufactur 
ing Corporation, Boston, Mass. The 
starter, known as the type A-30-R, 
consists of two of the type A-30 arc 


squirrel-cage induction 


1 
Electrical 


prevention motor starters mounted in 
an inclosing case and mechanically in 
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terlocked. Both starters are equipped 


with thermal relavs for time-lag 


overload protection. The tvpe ^-30-R 
for push-button 


starter 1s furnished 


control up to 20 hp. 550 and 440 
volts; 15 hp. 220 volts, and 73 hp. 
110 volts 


“Linc-Weld” 

Totally Inclosed 
Fan-Cooled Motors 
ARC-WELDED steel 


employed in the line of “Lime 


construction 1s 
17” 
Weld 


totall inclosed. fan cooled motors 
announced Dv the Lincoln Electric 
Company. Cleveland, Ohio hese 


motors also employ double-sealed ball 


bearings and a removable cover that 
1 


facilitates easv clean ot thre large 
radiating surfaci lhe temperature 
rise is considerably less than the 
allowable rise for motors of this type. 

The illustration shows the motor 





Line- Weld” 
Fan-Cooled 


Cover removed from ** 
Totally 
Motor to 


Enclosed, 
the 


radiating surface made of corro- 


show corrugated 


sion-resisting metal 



































| e steel cover removed to ex 
pose the corrugated radiating surtace 
Г ( ucts the heat created within 
the mot o its outer radiating sut 
ice, which is constantly cooled Dy 

continual draft of fresh air from a 
fan on the motor shaft Mr im 
prisoned within the corrugated frame 


is constantly circulated by a 


fan 
[he corru 


r welded to the rotoi 
rated cooling surface is easily 
ble as shown for cleaning. 


These "Linc-Weld" 


the same mounting 


acces 
motors have 
dimensions as 
horizontal mo 
Sizes manufac 
from 1 to 50 hp 


standard, open-type, 
tors of equal rating. 


tured are 


Westinghouse 
Type WK-16 Switch 
\ MOTOR starting switch especially 
suitable for use with textile loom and 
machine tool motors has been placed 
on the market by the Westinghouse 
Klectric & Manufacturing Company, 
Hast Pittsburgh, Pa., under the trade 
name of “Motor Watchman.” This 
is a small, simple, and inexpensive 
motor starting switch with resettable 
automatic overload protection. MI 
inclosed in the same size 
wide, 9 in. and 


pi )5- 


ratings are 
box, 4% in long, 


344 in deep Therefore, it is 
bl 


e for machine tool builders to de- 
for and stock onlv one size box. 

Tripping the contacts of the auto- 
matic overload protection 


effected bv heating a preformed bi 


device 1s 


metallic disk, which does not gerad- 
ually deflect but maintains its shape 
up to a predetermined point. When 
this point is reached the disk snaps 


1 


to another position. affording a posi 
tive trip] 


Ing 


means 
Ihe door of the switch is hinged 
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at the top and the operating mech 
anism is of the quick-make and quick 
break type, with cadmium 
plated parts and non-corrosive bear- 


toggle 


[he heater coils can be changed. 


Ings. 


PUBLICATIONS 


FOR THE ENGINEERS’ LIBRARY 


"PROMAL." The Link-Belt 
South Belmont Ave., Indian- 
apolis, Ind., has prepared a 32-page data 
book Promal chains for 
power transmission and conveying serv- 
[he booklet, No. 1050, describes 
both plain links and attachments, and 
the dimensions, strengths, list 
prices and weights. 


GEARS. The Ohio Gear Co., 1333 E. 
179th St., Cleveland, Ohio, has published 
a 96-page No. 30 catalog on small and 
medium-size gears in spur, bevel, miter, 
spiral, and other types. It 1s provided 
in handy pocket-size form with formulas 


CHAIN, 
Co.. 200 


devoted to 
ices, 


vives 


and information on the design and 
adaptation of gearing and reduction 
units, 

GEAR CATALOGS. The Boston Gear 


Works Sales Co., North Quincy, Mass., 
has issued booklets as follows : " Boston 
Products from Stock" covering 
gears, speed reducers, and chain drives ; 
"Renold-Boston Chain Drives from 
Stock”; “Boston Gear Speed Reducers 
from Stock”, and “Shaft Supports from 
Stock.” 


Gear 


GEARS, HERRINGBONE. The W. A, 
Foundry & Machine Co., Chi- 
Ill., has issued a 40-page booklet 
herringbone cut listing the 
various pitches in three different face 
widths in both cast iron and steel. These 
gears are cut by the Sunderland method. 


Jones 
cago, 


on 


gears, 


GENERAL ELECTRIC PUBLICATIONS. 
Ihe General Electric Co., Schenectady, 
N. Y. has issued the following bulle 
tins: GEA-140A on type CR1034-K1 
hand starting compensators for squirrel 
induction motors; GEA-579B, 
579^, on automatic full 
controllers for synchronous 


cave 
superseding 


voltage 


motors; GEA-841A on type СКА006- 
D40 magnetic switch for induction 
motors; GEA-1254 on Textolite molded 


control pulleys for aircraft; and GEA- 


1326 on totally enclosed, fan-cooled in 


duction motors, type K. 

HEATING ELEMENTS. The Harold F 
Trent Co., 439 North 12th St., Phila 
ielphia, Pa., has published Leaflet TA-29 
on its electric heating elements and 
units for all industrial equipment for 
element temperatures ranging up to 


1.900 deg. F. 


MOTORS 


Engineering 


The 
Co N 


Reliance 
[vanhoe 


Electric & 


Road, Cleve- 
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land, 


as of 


Ohio, has issued Bulletin No. 109, 
September 1930, on Type AA 

induction motors with ball bearings for 

two- and three phase a.c. circuits. 


MoroRs, SMALL. The Westinghouse 
Electric & Manufacturing Co. has issued 
a l6-page publication, Circular 1883, 
covering the various types oí small 
power motors and showing construction 
details. 


NEMA STANDARDS. The National 
Flectrical Manufacturers Association, 
420 Lexington Ave., New York, N. Y., 
has issued “Nema Motor and Gener- 
ator Standards,” publication No. 30-2, 
as oí October, 1930. The price is $1.50. 


NICKEL STEEL. [he International 
Nickel Co, Inc, 67 Wall St, New 
York, N. Y., has available a Buyer's 
Guide—F all Issue, 1930—which is a 


directory of manufacturers, fabricators 
and distributors of nickel 
products. 


alloy steel 


Pumps. The Geo. D. Roper Corpora- 
tion, Rockford, Ill., is distributing cata- 
log No. 58 on rotary pumps. This 
104-page book covers rotary pumps for 
hydraulic transfer of power, 
and for circulating coolants. Each type 
is illustrated and described and specifica- 
tions are listed. An appendix of tables 
and engineering information on pumps 
Is prov ided. 


service, 


ScREW THREADS. 
ment of Commerce, 
ards, 


The U. S. Depart- 
Bureau of Stand- 
has issued. Commercial Standards 


CS25-30, entitled “American National 
Special Screw Threads.” It is effective 
as of July 1, 1930 Copies can be 
secured from the U. S. Government 


Printing Office, Washington, for $0.15. 


SPEED REDUCERS. The Foote Bros. 
Gear & Machine Co., 111 N. Canal St., 
Chicago, Ill, has issued catalog No. 
102 on "IXL Titan" herringbone or 
helical speed reducers for heavy-duty 
drives. A general discussion of the de- 
sign features is given. Dimension and 
rating tables are included as well as 
photographs of installations. 


STEELS, S.A.E. SPECIFICATIONS. The 
International Nickel Co., Inc., 67 Wall 


St, New York, N. Y., has issued Bul- 
letin No. 1-A describing in convenient 


torm the S.A.E. system of specifications 
for chemical compositions and inspec- 


tion standards for carbon and alloy 
steels. It has been brought up to date 
from an earlier bulletin. 

TESTING MACHINES. Ihe Tinius 
Olsen Testing Machine Co., 500 North 
Twelfth St., Philadelphia, Pa., has 
issued bulletin No. 1 illustrating and 


describing hardness testers and instru 
ments. 


TRANSMISSION. The 
Philadelphia, Pa., has 
No. 1274 describing the 
Link P.LV. gear, a new positively- 
infinitelv-variable transmission. 
[ables of horsepower 
ratings are 


V ARIABLE- SPEED 
Link-Belt Co., 
issued book 


speed 
dimensions and 
included. 
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Torque Transmission in Press and Shrink Fits 








“Transmission oÍ 
Fits," 
the following 


capable of being 


W. BAUGHER, H his 
Je Torque by Means of Press and 
the A.S.M.E. at the annual meeting, 


formulas calculating the 


111 paper, 


Shrink before 
gave 


tOr torque 


transmitted by a fit and the force in tons required to 
assemble the parts : 
riPl Í a f PI 1 
| ' 


F 
, 2000 


where T is torque in Ib. in, the coefficient of friction f is 


0.10 for a press fit and 0.125 for a shrink fit, P is pressure 
obtained from the two lower charts on this page, L the 
actual length of the fit, d the shaft diameter, and f, the 
coefficient of friction, which may vary from 0.05 to 0.30 
[n case a key is used, the area Ld 
Coefficients 


but averages 0.075. 
must be reduced by the area of the keyway. 
were determined from a large number of fits. 
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Sizes and Tolerances for Metal Fits 


mee SS [DS NOD GROUND DIAMETER 
ETE 


== 


STANDARD MOLES Z= i — м.м 


aft 
ved 


able 
less 


in: 


2.506 3 |00024 оо ооо 2060003 


ot 


indard 


il t 


3753 37 S6 4 0004 0O 000 00060003 


Soo3 S006 3 OOOg 00? 'COOO 00060003 
6253 2544 0004 o 2000 00060003 
93. 7503 .750е 3 |0004 / pooo 00060003 
8743|3| 87. 8750 3|8753 8756. oo 10/ |OOOO 00060203 
99923. 0003 /.0000 3 / 0003 / 0006 3 0004ا‎ 0000 00040003 < 
2.3.51 25.5 112525 111255 17260 5.0070 002 10000 00/ |0005 00! 
2 


are 


75003 


Che fin 
‘awn or rolled bars 


roup, the sh 


fits 


o 
= 


is uniform to st 


02.5.5 / 2.50.5 25/0 5 00/0 O02 0000 оо; 

Sa.s/375.5 137605 00/0 002 0000 oo! 
/4985 51/5005 5000.5 \/.5005 /50/0 5 00/0 оог \О00‹ ool 
6 4 * 
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1993 у.2000.5 2000٩ ک 200/5 200/0 ک‎ O075 OO000 oo 


J IES 2505 / 2. 
/3735. 3255 /3 


rce fits. 
and 


1 
tolerance 


the 


S 2/2585 2/250.5 2/2060 2/265 .5 C оо25000оо 00; 


in 


p 


and f 
tenths of thousandths 


~ommercial cold-« 


hts. 
s common, the hole size being ch 


0.505 225008 5 2257/0 225/5 5 OOZS OOOO ос 


tolerances 


diameter 
th 


o 
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